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Due to an apparent miscue 
at the FCC, a lot of Technician 
Plus amateur operators have 
been issued licenses which do 
not reflect their code privi- 
leges. If you earned your Tech- 
nician Class ham ticket before 
March 16, 1987, you are 
automatically a Tech Plus— 
meaning you also passed a 
code test. 

But the Commission’s com- 
puter has coughed out an un- 
determined number of licens- 

‘es without the Plus designa- 
tion. If you could fit into this 
category of operator, perhaps 
you should take a closer look 
at your license. 

If you were shorted the Plus 
designation, write to the FCC 
explaining the situation. 
Include information on your 
current license status and 
effective date. Send a photo- 
copy of your license with the 
letter. Address it to: Federal 
Communications Commission, 
1270 Fairfield Road, Gettys- 
burg, Pennsylvania 17325- 
7245; FAX (717) 337-1541. 
The Commission advises it 
will take from four to six weeks 
to process the correction. 
TNX KC6IJE; Palo Alto Am- 
ateur Radio Association 
“PAARAgraphs”’ newsletter, 
December 1994. 
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QCWA Distinguished Service Award. 


Distinguished Service 


The Quarter Century Wireless 
Association has bestowed the coy- 
eted Distinguished Service Award 
to Kenneth M. Miller K6IR (see 
the photo). The award was given 
at the 1994 QCWA National Con- 
vention at El Paso, Texas. This 
award recognizes Miller’s engi- 
neering accomplishments and his 


leadership of the Radio Club of 
America Scholarship Program. 

Mr. Miller’s professional career 
has spanned over four decades and 
three continents. He has served as 
an executive with Lear Jet, 
Motorola, American Standard, The 
Singer Company and others. Nice 
work Ken! ) 
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off with the purchase of a 2 meter handie-talkie. 

But, there are so many big, small, complex and basic models to choose 

from! Which is best for you? Check out “The Tech Side” on page 22. 
(Photo by Charles Warrington WAIRZW.) 


ORDER NOW 1-800 4 HOBBY KITS 


AIRCRAFT RECEIVER 


., Hear exciting air-craft 
communications— 
pick up planes up to 
100 miles away! 

naa biaed Receives 110-136 

MHz AM air band, smooth varactor tuning superhet with 

AGC, ceramic filter, adjustable squelch, excellent 

sensitivity and lots of speaker volurne. Runs on 9V 

battery. Great for air shows or just hanging around the 
airport! New 30-page manual details pilot talk, too. Add 
case set for “pro” look. 

AR-1 kit.....$29.95 Matching case set, CAR ...$14.95 


FM RECEIVERS & TRANSMITTER 


Keep an ear on the local repeater, police, weather or just 
tune around. These sensitive superhet receivers are fun to 
build and use. Tunes any 5 MHz portion of the band and 
have smooth varactor tuning with AFC, dual conversion, 
ceramic filtering, squelch and plenty of speaker volume. 
Complete manual details how the rigs work and 
applications. 2M FM transmitter has 5W RF out, crystal 
control (146.52 included), pro-specs and data/mike inputs. 


hy 32 


SYNTHESIZED AUDIO GENERATOR 


DDS (Direct Digital Synthesis) 
technology brings you a terrific audio 
generator at a fantastic price! 
Generates from 0. 01 Hz to 50 KHz with 
five digit LED display of frequency. Sine 
and square wave output adjustable 0-5 
volt p-p. Frequency selected by direct keyboard entry and 
with handy continuous tune tuning knob. Crystal controlled 
accuracy of 10 ppm and two memories for rapid frequency 
changes. Retire that jury-rigged old generator and treat 
yourself to the pleasure of using a new state-of-the-art SG- 
550! 
SG-550 Kit .$199.95 SG-550WT assembled 


SHORTWAVE RECEIVER 


Fantastic receiver that captures the 

world with just a 12” antenna! Can es 
receive any 2 MHz portion from 4-11 yh 
MHz. True superhet, has smooth 

varactor tuning. AGC, RF gain 

control, plenty of speaker volume and runs on a 9V battery. 
Fascinating Scout, school or club project, provides hours of 
fun for even the most serious DXer. For the car, consider our 


$269.95 


Add our case sets for a nice finish. 

FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M), 
FR-10 (10M), FR-220 (220MHz) $29.95 

CFR Matching case set : 

FT-146 Two Meter FM transmitter kit . 


shortwave converter. Two switchable bands (in 3-22 MHz 
range), each 1 MHz wide—tunable on your car radio dial. Add 
some interest to your drive home! 

Shortwave receiver kit, SR1 

Shortwave converter kit, SC1 

Matching case set for SR1, CSR 

Matching case set for SCI, CSC... 


ry AM TRANSMITTER 


ba | High quality, true AM broadcast band transmitter is designed 
f| exactly like the big commercial rigs. Power of 100 mW, legal 
range of up to 1/4 mile. Accepts line level inputs from tape 
and CD players and mike mixers, tunable 550-1750 KHz. 
Complete manual explains circuitry, help with FCC regs and 
even antenna ideas. Be your own Rush Limbaugh or Rick 
Dees with the AM-1! Add our case set for a true station look. 
AM-1 Transmitter kit 
CAM Matching case se’ 


SCANNER CONVERTER 


Tune in on the 800-950 MHz action using 
your existing scanner. Frequencies are 
converted with crystal referenced stabilty 
to the 400-550 MHz range. Instructions 
are even included on building high 
performance 900 MHz antennas. Well designed circuit features 
extensive filtering and convenient on-offfoypass switch. Easy 
one hour assembly or available fully assembled. Add our 
matching case set for a professional look. 
: f see : : SCN-1 Scanner converter kit... 
MC-1, Micro size sensitive mike cartridge SCN Matching case set 
for FM-1,2,4 SCN-1WT Assembled SCN-1 


SURROUND-SOUND/REVERB 


Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly 
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a 
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your 
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone 
operation too. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set 
for a neat, pro look. 

RV-1 Surround Sound/Reverb kit 

RV-1WT Assembled RV- 1 and case 


TOUCH-TONE REMOTE CONTROL 


Control virtually anything by Touch-Tone remote control. The URC-1 has 16 switched outputs, 4 adjustable voltage outputs 
(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours! 
Two level password control allows secure control and multi-level access. Six digit LED display shows currently entered 
codes and a crystal controlled touch-tone decoder provides reliable operation. There’s nothing else like this unit, be in 
complete control of remote radios, thermostats, hi-fi's, homes or even factories with the URC-1. Add our matching case set 
for a handsome finish. 

URC-1 Remote control kit $129.95 CURC Matching case set 

URC-1WT Fully assembled URC-1 and case 


FM SUBCARRIER DECODER 


Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations. 
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a 
demod output, but if your radio doesn't, it's easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio 
with a demod jack built-in. These “hidden” subcarriers carry lots of neat programming - from stock quotes to news to 
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1. 
SCA-1 Decoder kit $27.95 CSCA Matching case set 

$24.95 CFR Matching case for FR-1 


L-C METER 


Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any 
digital multimeter. Two pushbutton ranges for high resolution readings and we even give you calibration components to 
assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without 
an accurate LC meter. For a pro look, add our matching case set. 
LC-1 LC meter kit $34.95 


; MOTOR CONTROLLER 


Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you 
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, half 


World's smallest FM wireless 
mike. Smaller than a sugur cube | 

- including battery and mike. Two 
sets of SMT parts supplied in [% 
case you are clumsy! Terrific — : : 

audio pick-up (pin drop at 5 ft) and transmit range of 300 ft. 
We include the battery (watch style), electret mike and 
‘] even a tuning tool! Be a James Bond and learn SMT too! 
FM-5 Micro mike kit 


‘ _FM WIRELESS MIKES 


Pick the unit that’s right for you. All units transmit a stable 
signal in the 88-108 MHz FM band up to 300’ except for 
High power FM-4 and PB-1 Phone bug that go up to 1/2 
mile. 
FM-1 Basic unit 
FM-2, as above 

but with added mike pre amp 
FM-4, long range with 

very sensitive audio pickup 
PB-1, Phone bug needs no battery, 

hooks to phone line 


CLC case set 


STEREO FM TRANSMITTER 


Run your own Stereo FM radio station! Transmits a stable signal 
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed 
manual provides helpful info on FCC regs, antenna ideas and 
range to expect. Latest design features adjustable line level 
inputs, pre-emphasis and crystal controlled subcarrier. Connects 
to any CD or tape player, mike mixer or radio. Includes free 
tuning tool too! For a pro look add our matching case set with on- 
board whip antenna 

FM-10A Stereo transmitter kit . 

CFM Case,whip ant set... 


DR. NI-CAD CONDITIONER/FAST CHARGER 


Quit spending big bucks for replacement battery packs, rejuvenate and condition your 
batteries for peak capacity. Advanced circuitry has optimized discharge before charge to 
eliminate memory effect and to condition batteries that have been poorly cared for in the 
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15 
minutes for some types! And “top-off’ charge mode squeezes every last bit of energy 
into each cell for the absolute most capacity. Switch-mode regulator controls constant 
current charge while being monitored by a negative delta-V system that cuts off the fast 
charge at the exact point of full charge-batteries are charged, not cookea! Charges 
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to 
10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries, buying new packs, 
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or 
wired and tested with case at a special price. Kit builders: add our matching case set for 
a snazzy finish. 

DN-1 Dr. Ni-Cad conditioner/fast charger kit 

CDN Matching case set 

DN-1WT Fully assembled Dr. Ni-Cad with case 


SPEED RADAR 


New low-cost microwave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or any 
large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LED 
digital readout displays speed in miles per hour, kilometers per hour or 
feet per second! Earphone output allows for listening to actual Doppler 
shift. Uses two 1-lb coffee cans for antenna (not included) and runs on 12 
VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic 
case with speedy graphics for a professional look. A very useful and full- 
of-fun kit. 

SG-7 Complete kit 


STEREO PEAK HOLD BARGRAPH 


Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye 
catching but their speed is their downfall - they just can't capture the peaks. Our kit is like 
two units in one, a fast display to show the signal and a long persistance display to capture 
peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use, 
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment 
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for 
virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR 
meters. Complete intructions for easy hook-up to most any device. Add our matching case 
set for a sharp looking unit. 

PH-14 Dual Linear bargraph kit $39.95 PH-15 Dual Log bargraph kit ..$39.95 
PH-16 Dual Semi-Log bargraph kit.....$39.95 CPH Matching case set $14.95 


SPEECH SCRAMBLER CRYSTAL 
RADIO 


Descramble most scramble systems heard 
Relive the radio past with a crystal set 


on your scanner radio or set up your own 

scambled communication system over the | : : 
like your grandfather built. Uses genuine 
Galena crystal and catwhisker. Several 


phone or radio. Latest 3rd generation IC is 
used for fantastic audio quality - equivalent 
to over 30 op-amps and mixers! Crystal | different types of radios are built, 
re eae Seog ea yind id Se ta including standard AM broadcast, 
in -Up. 
For scramble ee each user has a unit shortwave and even WW Il foxhole 
for full duplex operation. Communicate in | Style. To compare modern semicon- 
privacy with the SS-70. Add our case set for | ductor detectors, we include a diode for 
a fine professional finish. comparison. No soldering required and 
SS-70 Scrambler /descramblerkit ....$39.95 we even give antenna ideas. Radio for 
ree bab bc set $14.95 | free, get it now before Clinton taxes it! 
SS-70 and case set CS-1 Crystal set kit 
TOUCH-TONE DECODER 
Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio 
speaker or phone line is all that is required to instantly decipher touch-tone phone 
numbers or codes. A 256 digit memory stores decoded numbers and keeps its memory 
even in the event of power loss. An 8 digit LED display allows you to scroll through the 
memory bank to examine numbers. To make it easy to pick out number groups or codes, 
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart. 
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable 
detection of numbers at up to 20 digits per second! For a professionally finished look, 
add our matching case set. Start cracking those secret codes tomorrow with the Tone 
Grabber! 

TG-1 Tone Grabber kit $99.95 CTG Matching case set $14.95 
TG-1WT Fully assembled TG-1 and case $149.95 
DIGITAL VOICE RECORDER 
Chatterbox digital voice storage unit will record your message of up to 20 seconds. 
Time is split up into four 5 second blocks which can be played separately or 
cascaded for longer messages. An LED display shows message location and 
current mode for easy operation. Nifty built-in interfaces allow simple connection to 
transmitters for automatic keying when the PTT is initially closed or after it is 
released. You can even loop your rig’s mike through the Chatterbox. For contest or 
fun use, the CB-1 can drive an external speaker. Includes a built-in electret mike. 

For that finishing touch, add our matching case set. 
CB-1 Voice recorder kit $59.95 CCB Matching case set 


$14.95 


ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY 


TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555 


step rotation, direction and power down mode, can drive most any stepper motor. Our DC 
ig driver features pulse width modulation control allowing full motor torque even at 
low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set 
for a professional assembly. 
O SMD-1 Stepper kit +.924.95 MSC-1 DC motor kit......$24.95 
™ CSMD SMD-1 case $14.95 CMSC MSC-1 case $14.95 


TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form 
for refund: Add $4.95 for shipping, handling and insurance. For foreign orders add 20% for 
surface mail. COD (U.S. only) add $5.00. Orders under S20 add $3.00 NY residents add 7% 
sales tax. 90-day parts warranty on kit parts. 1-year parts & labor warranty on wired units 


RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564 
CIRCLE 34 ON READER SEVICE CARD 
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Wayne at the Dallas 


The 1994 ARRL National Convention was 
held in Dallas. The exhibitors I talked with 
agreed that the attendance seemed substan- 
tially down from previous years. But then the 
convention offered nothing new. Like Dayton, 
and many other hamfests, there seemed to be 
more action in computers than in ham gear. 
Most talks attracted scant audiences. 

The convention committee saved attendees 


-an hour... by not asking me to speak. Well, 


not many people would have bothered to take 
the time to hear my talk anyway, right? But 


had I been asked to talk, what would I have 


talked about? 

One thing for sure would have been cold fu- 
sion. So why should that interest anybody? 
While it probably isn’t going to make much of 
a difference in amateur radio for a while, it will 
be bringing about profound changes in our lives. 
Within the next few years it looks as if we’ ll 
be getting rid of our gas, oil, and coal-powered 
systems and replacing them with cold fusion 
powered generators—providing inexpensive, 
non-polluting heat and power for our homes, 
factories, cars, planes, trains, and boats. 

One thing I pariculaly like about cold fu- 
sion is that it’s a brand-new technology that 
just about anyone can experiment with. It 
doesn’t take a million-dollar lab. Dennis Cravens, 
in Vernon, Texas, has built a dandy lab in his 
garage, where he has been generating excess 
heat with a total investment of under $5,000 
for his five years of experimenting. It’s still a 
wide open field for pioneers. 

Another is that the early birds in this new 
technology will have the best chance at be- 
coming the new billionaires. Like Bill Gates, 
who was in there first with personal comput- 
er software. 

When microcomputers came along I tried 
my darndest to coax as many 73 readers as 
possible to get into this new industry. Many 
did and did very well. Some made millions. 

When change is afoot, so are opportunities. 
And change is happening faster and faster these 
days. The coming information superhighway 
will, far sooner than you imagine, make ama- 
teur radio irrelevant. What will we need ama- 
teur radio for when we have a communications 
system which will allow anyone anywhere to 
talk with anyone else with no interruptions, 
even by earthquakes and other disasters? There’ ll 
be any kind of communications you want, from 
making contacts pretty much the way we do 
on the air today, to being able to meet people 
with similar interests—no matter where they 
are. Probably complete with video too, if you 
want. We’re already seeing the start of all this 
with CompuServe and Internet. 

There will be endless opportunities to de- 
velop the hardware, sell and service systems, 
provide information services, and so on. We’ ll 
need more publications and interactive infor- 
mation services. ' 

Education will be totally transformed (and 
it’s about time), with a huge market for inter- 
active video educational software. We’lI still 
need schools to provide access to the equip- 
ment needed to teach special skills, but gone 
will be the boring lectures and blackboards. 


QLF 


by Wayne Green W2NSD/1 


Planes, freed from fuel weight and costs, 
will make it possible for people to travel in- 
expensively for business, while learning, or 
just for fun. A $100 round trip to Africa? Mark 
that down as Wayne’s prediction for 2020. 

So, are you going to be a victim of the com- 
ing changes or one of the winners? With even 
lower cost transportation and communications, 
more low-skill jobs will be moving to lower 
wage countries. And if these countries con- 
tinue to outdo our schools, we’ll be losing more 
and more high-skill jobs to them too. 

Any time you think the U.S. can’t become 
a third rate country, just take a good solid look 
at Britain*It used to be known as Great Britain, 
and it had colonies all over the world. Before 
that Spain was the big one, until they went 
broke with a monumental deficit in the 1700s. 
And before that Rome was the biggee. They 
destroyed their empire by deficit spending too. 
And note that neither Rome nor Spain have 
ever amounted to much since. Nor has Britain. 
So yes, it really can happen here—unless we 
decide to make some changes, and I haven’t 
seen much enthusiasm for that. Most people 
don’t want to be bothered. 

Sure, I’d have talked about amateur radio 
too, complete with my usual chapter on why 
we need to attract a million or two kids to the 
hobby. I’d probably also ask for a show of 
hands by those active on packet, RTTY, SSTV, 
satellites, DXing, DXpeditions, QRP, contest- 
ing, certificate hunting, foxhunting, club work, 
and all the other special interests that togeth- 
er we call amateur radio. How many of you 
have worked DXCC on a weekend? How about 
WAC in 20 minutes? There’s a ton more to 
amateur radio than rag-chewing. 

The main reason I started Radio Fun was to 
make sure that newcomers to amateur radio 
were exposed to all the fun things we have 
available in our hobby. It’s fun to participate 
in Field Day. It’s fun to take your 2 meter gear 
to the top of a mountain and see what you can 
work. I’ve operated from the highest moun- 
tains in New Hampshire, Vermont, and Mas- 
sachusetts . . . and had a ball. One of the rea- 
sons I moved to Peterborough is nearby Mt. 
Pack Monadnock. It’s only 2,500 feet, but 
there’s a road to the top, so it’s easy to get up 
there. That’s where I put my repeater in 1969. 
That’s where I made most of my 10 GHz con- 
tacts when I set out to work the six New Eng- 
land states and New York. : 

Sure, it’s tough to go on a DXpedition to 
Burkina Faso, but it’s a snap to zip up to St. 
Pierre, or to any of a dozen or so fairly rare 
Caribbean countries. If you’ ve read any of my 
Uncle Wayne’s travel epics you know it doesn’t 
have to cost much to get to fairly rare spots. 

The convention did give-me a plenty of op- 
portunities to talk with the ham industry ex- 
hibitors, and visit with a parade of old friends. 
I skipped Dayton last year, but I might go back 
in 795, just to celebrate my first Dayton HamVen- 
tion as an exhibitor in 1955. Forty years! Lordy. 
But it’s the same weekend as my WWII sub- 
marine crew reunion, so I dunno. As far as I 
know, no one missed me last year. 

Sherry and I had a good time at the Virginia 
Beach Hamfest and Computer Fair, where 


controversial Uncle Wayne was on the pro- 
gram. Good crowd, but I think there was more 
computer stuff than ham gear. Fortunately very 
little of it was Mac oriented, so I couldn’t spend 
much. Well, we did visit the Edgar Cayce book- 
store and buy 45 books. When am I going to 
find time to read 45 books? Well, it’ll take a 
while, but as I get °em read, when I find any I 


| think will interest you, I'll let you know. 


The highlight of our visit to Virginia Beach 
was meeting the FCC trainees at the FCC’s 
National Training Center. This is where the 
FCC trains their field engineers for the whole 
country. They have quite a facility there. I met 
with about a dozen trainees and explained about 
amateur radio, which most of them didn’t know 
much about. The FCC Engineer In Charge is 
Jerry Freeman W4JJ, an old friend. 

Sherry and I had a 73 booth, but there wasn’t 
much action, other than saying hello to readers 
and old friends. It seems to me that hamfests in 
that area used to pull more attendance 40 years 
ago than they do today. I worked at WVEC in 
Hampton 45 years ago, so I know the Tidewa- 
ter area well. I also lived in Hampton with my 
folks in 1924-25, when my Dad was at Lang- 
ley Field in the Army Air Force, but my mem- 
ories of the place are hazy. I do remember hav- 
ing fun playing around the seaplane ramp. Maybe 
that helped influence me to get a seaplane when 
I got interested in flying. 

I also gave a talk at the New England 
ARRL Convention at Boxborough (MA). Even 
though it’s only a short drive from Peterbor- 
ough, I didn’t bother to have a booth. In view 
of the thin crowds, that turned out to be a good 
decision. The hamfest was full of old friends, 
and I did see a young ham there. At Virginia 
Beach I met a nine-year-old Extra! 

The theme song for amateur radio should 
be: Those Were The Days My Friend, We 
Thought They’d Never End. 


A Ham CD! 
While I’m disappointed that the ham disc 


“wasn’t made by my Independent Music 


Producers Syndicate or recorded in my studio, 
it’s a great CD and you'll get a kick out of it. 
The performers are Andrew Huddleston OZ1 XY 
and Lissa Ladefoged OZ1 ADL. The songs are 
all about ham radio. The music is catchy and 
the lyrics excellent. Much of it has a country- 


western approach. Only a ham would take his 
wife to the Dayton Ham Vention for a honey- 
moon! é 
One song, “‘He’s Always On The Air,” is 
the ham widow’s lament. Then there’s “I’m 
Not Climbing Up The Tower Any More.” 
There’s one about Dayton, another about Morse 
code, and “Rotuma Bound” for DXers. There’s 
one on DXpeditions that'll have you looking 
at your world map. The performance, music, 
and lyrics are all professional quality. You’ ll 
be playing this for visiting friends and getting 
big laughs. Yes, it’s available from Uncle 
Wayne’s Bookshelf. 

The original CD title was “CQ,” but when 
the boys at CQ magazine heard about that they 
threatened to sue, so Andrew had to change it 
to “Seek You.” To me that seems like a my- 
opic and mean decision on CQ’s part. I just 
wish he’d called it “73.” Maybe the next CD? 
Send $15 plus $3 shipping and handling. Or 
you can have it for $1, plus $17 shipping and 
handling. Your choice. For $17 I'll pack and 
ship it personally. 

While you’re sending for this CD, it won’t 
hurt to check out the other goodies good old 
Uncle Wayne has for you. Like my 360-page 
book, Declare War, with practical solutions to 
our major social problems. Is it really possi- 
ble for health care costs to be cut over 90%? 
Prison costs by 90%? And how can we turn 
foreign aid into a profit-making enterprises? 
How can we cut our government bureaucracy 
by 50% within three years, with everyone hap- 
py about it? How can we cut college tuition to 
zero? How can we generate two million hams, 
thus assuring our keeping our bands, and pro- 
viding our country with the high-tech engi- 
neers and scientists we need to maintain our 
standard of living? The book is a steal at $13. 

Or maybe you’d be interested in old Uncle 
Wayne’s WWII adventures during five war pa- 
trols on the USS Drum SS-228? Exciting, and 
only $7.50. Or 96 pages of Uncle Wayne's 
Caribbean Adventures as he visits hams and scu- 
ba dives the islands? A measily $7.50. Or Unk’s 
Travels to Russia, Prague, Krakow, Vienna, Mu- 
nich, London, St. Pierre, etc? $5. Or you can 
wait until doddering old Unk has the time to put 
all that stuff together into a single book. 

Check out the Uncle Wayne’s ads. The 
address is Peterborough NH 03458-1107. Or 
call 800-234-8458. 


Anyone (including you) can learn the Morse Code in one hour! 
Forget the No-Code License and get your Tech-Plus Ticket. 
Guarantee: You'll pass the 5 wpm code test with Uncle Wayne’s system or 
YOU GET A 100% REFUND! 


The truth is that no one using this new system has ever failed the 5 wpm code test. And it is highy unlikely 
that anyone ever will. We’re talking about such a total no-brainer approach that many people are able to 
spend less than 15 minutes using this speed system before being able to ace the Novice-Technician code test. 

Help your children, your wife and your friends get their ham licenses with this ultra-fast code system. Get 
your kids to help their friends to get their licenses. If we’re going to try and keep our ham bands we need 
tens of thousands more hams. Millions will be even better. 

Help start kids on their way toward high-tech careers by getting them hooked on hamming. The biggest 
obstacle to a ham license in the past has been the code. Now, with this new miracle system, this is just not 
even a minor problem. No longer will there be the slightest stress when taking that stupid code test that the 
ARRL Board of Directors has forced the FCC to continue to use as the primary method for keeping new- 


comers away from the hobby. 


With the success of America in the next century dependent on our ability to provide high-tech career work- 
ers to deal with the information highway and the computerization of the workplace, amateur radio provides 
a fun way to ger kids interested in leaning about technology. It beats the heck out of Nintendo and Sega, 
which teach nothing. It even beats sports, which provide a good living for a handful of stars and disap- 


pointment and poverty for the losers. 


We need to see-radio clubs sprouting in our secondary and high schools again. We need to see hamming 
become a major activity in retirement homes and villages. We have room for millions of hams on our bands.. .of 
which we’re using less than 0.2% today on any regular basis. Yep, that’s right, 99.8% of our ham bands are 
just sitting there almost totally unused, with us waiting around for the FCC to sell them off and pocket the 


money without even a word of thanks. 


How much are we charging for Uncle Wayne’s One Hour Guaranteed Miracle Code Course? $5.00 post- 
paid. That’s right, it’s only five bucks! Since our charge card minimum is $7.50, maybe you should order 
some of Uncle Wayne’s exciting adventure stories as advertised by Uncle Wayne’s Bookshelf. Or send $5.00 
cash or check. This will be one of the better five bucks you’ll ever spend. $50 a dozen, if you like to spread 


joy. 


1Hr. Code Course © Uncle Wayne’s Bookshelf ¢ Peterborough NH 03458-1107 
Or call 603-924-0058 © Fax 603-924-9327 
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BK Closer Look at the Twin-Lead 
Marconi Antenna 


Dispelling myths and misconceptions about Marconi’s misunderstood marvel. 


by Dennis Blanchard K1YPP 


Over the years there have been a host of 
antennas popularized by amateur radio oper- 
ators: quarter-wave verticals, ground plane 
antennas, mobile whips, various top- and 
center-loaded antennas, and even the lowly 
“rubber ducky.” All these antennas have a 
common thread: Their origins go back to the 
basic Marconi antenna. A Marconi antenna 
is simply a quarter-wave vertical radiator 
referenced to a true ground plane. 

Most of the variations on the Marconi 
antenna evolved as solutions to matching prob- 
lems. At lower operating frequencies, partic- 
ularly on the 160 and 80 meter bands, good 
ground conditions and adequate height are 
difficult to achieve; consequently, compro- 
mises must be incorporated to make most an- 
tennas work. The Marconi is no exception. 

It is easy to visualize why impedance match- 
ing is a problem. A dipole antenna has an 
optimum impedance when it is about a quar- 
ter wave above a good reflecting ground. At 
30 MHz (the 10 meter band) a dipole anten- 
na a quarter wavelength above the ground 
only needs to be 7.8 feet (2.4 m) high. Since 
most dipoles are usually erected many times 
higher than this height there is not much of a 
problem with matching. However, to get the 
160 meter antenna a quarter wave high would 
take a tower 130 feet (40 m) tall. Some can 
afford this luxury, but most cannot. The more 
typical altitude available to the amateur is 
between 30 and 50 feet. Mounting a 
160 meter dipole at 30 feet is like mounting 
the 10 meter antenna at 1.8 feet (0.55 m), 
something very few amateurs would serious- 
ly consider. Yet many operators have 160 
meter and 80 meter antennas that are at less 
than optimum heights and seem to achieve 
adequate performance. What is the secret? 

In reality, there is no secret. The difference 
is in the composition of the ground itself and 
the effect it has on the antenna. At high 
frequencies the ground reflects well and works 
for or against the antenna in a rather predictable 
fashion; but on the lower frequencies, the 
actual ground is several feet below the earth’s 
surface. This situation creates the problem of 
how to get a good ground connection. 

160 meter operators have been plagued with 
this problem for years. Some have actually used 
earth-moving equipment to bury miles of cop- 
per conductor; this may be a bit of over-kill. 
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Several authors have explored what is 
optimum. For the really serious amateur (or 
commercial AM station) a radial pattern of 
wires can be installed to adequately provide 
the ground necessary for maximum perfor- 
mance. Specific installations may need as few 
as four or as many as 120 radials! Most 
amateurs use an eight-foot ground rod 
(2.4 m), which is practically no ground at all. 

For 160 meters, more than any other band, 
a good ground is necessary. Understandably, 
not everyone can put in extensive radial 
systems. Some reasonable alternatives avail- 
able are Anchor fences, buildings with buried 
metal structures for the foundation and, if one 
is really lucky, a metal pipe into a well or 
water distribution system. Electric fence 
systems that are no longer in operation are 
also good candidates for a 160 meter ground 
system. If on-site construction is in progress, 
just prior to pouring cement or back-filling 
the earth you can put in some heavy copper 
wire. It need not be in a radial pattern— 
but every little bit helps. 

Another method successfully used by more 
than one amateur is to take a piece of metal 
rod, drill a hole through it on one end so it 
looks like a large needle, thread the ground 
radial through it and pass the “needle” through 
the grass just along the ground surface of the 
lawn so it is not visible. It does not have to 
be buried, and insulated wire is fine as well. 
Another method one can use in very limited 


space is to route the radial around the perime- - 


ter of a building in the cellar or in a crawl 
space. These methods are usually successful, 
even on 160 meters. 


Ground Losses 


If there are no radials, or very few, the 


ground available may be quite lossy. The 
Marconi prefers a perfect ground in all 
directions so that the radiation pattern can 
spread out from the vertical radiator like an 
opened umbrella. Obviously, if most of the 
radials are not there, the pattern will distort, 
just as the umbrella loses its form with 
broken support arms. The energy that does 
not have a good return path will still find its 
way to ground, but now the ground will 
present a higher resistance than that of a good 
radial pos 
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Figure 1. Antenna currents vs. voltage. 
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This resistance can be very much like a 
dummy load and will use up the transmitted 


-energy in the form of heat. One indication that 


this may be happening is when an operator 
answers CQs and the station does not respond 
to the answer and keeps on calling CQ. That 
station calling CQ is not ignoring the 
respondent, the respondent is not being heard. 
The responding operator is puzzled because 
the SWR meter says everything is great, 
and yet there is no answer. The fact is that 
the ground losses are eating up the transmit- 
ted power and very little of it is being radiat- 
ed. This can often be the case with a 160 
meter dipole antenna as well as the Marconi 
antenna. F 

This situation can be very deceptive, for 
the SWR appears to be excellent, but a low 
SWR to a 50-ohm dummy load looks great, 
too. Too many amateurs fall into the trap of 
reading an SWR meter as gospel; SWR 
readings have to be interpreted properly. Too 
often one will hear an amateur exclaim that 
an antenna is a great performer because the 
SWR is flat over most of the band .. . this is 
not an indication of good antenna performance, 
if it were, all amateurs would be using 
dummy loads for antennas! An SWR reading 
is not a measure of the antenna’s efficiency, 
it only gives a relative indication of the match 
achieved. 

Whereas ground resistance losses are not 
good, radiation resistance is desirable. 
Radiation resistance looks like resistance in 
the antenna, but instead of being turned into 
heat as in a dummy load, the power is radi- 
ated into space, which is the object of the 
antenna. 


A Little Theory 


Now that the ground problem is a little 
clearer, what does the amateur radio operator 
do to make things work properly? All is not 
as dismal as it may seem. Even though the 
grounds that most use are inadequate, one can 
make the antenna think that things are better 
than they are. Once this is accomplished the 
transmitter will match and the station will 
successfully communicate. 

Figure 1 depicts an antenna longer than one 
wavelength. The feed point is intentionally 
not shown. What should be clear here is that 
the voltage is at a minimum when the current 
is at a maximum, and vice versa. Starting at 
any zero crossing (any wave crossing the 
horizontal line) and going in either direction, 
one will observe that at each quarter wave- 
length from this point there is either a current 
maximum or a voltage maximum. A quarter- 


wave antenna is open at the end away from 
the feed point and is connected to nothing. 
This will be a voltage point, so current is 
minimum, and a quarter wave back from this 
point will be a current point. In the case of 
the Marconi antenna, this is the feed point. 

Figure 2 shows a single-wire Marconi. 
Anyone who has operated 2 meters has no 
doubt seen this antenna, for it is just the quar- 
ter-wave whip that is so popular. This single- 
wire quarter-wave antenna is really half of 
the complete antenna, for the other half is an 
image that is replicated in the ground. Now, - 
recall that a typical dipole antenna is 
approximately 60 to 90 ohms, with 72 ohms 
being the agreed-upon theoretical value. Since 
the feed point for this antenna only has half 
the antenna, it only has half the radiation 
resistance, or around 30 to 45 ohms, with 36 
ohms being the theoretical value. 

On low frequencies the radiation resistance 
is typically much worse. The real value is 
usually in the vicinity of 10 to 15 ohms, 
particularly if the antenna has a substantial 
portion in the horizontal configuration. It is 
readily apparent, therefore, that a 50 ohms 
transmitter is net going to match very well! 
What can be done? 


Twin-Lead Marconi to the Rescue! 


In the above scenario one could use an 
antenna tuner and compensate for the impedance 
mismatch. (It is advisable to always use a 
tuner—it allows coverage of the whole band, 
even when the antenna is only resonant in one 
portion of the band. Amateurs have vast 
spectrum available, why restrict operation to 
a small portion of the band?) 

Without a tuner, can this issue be resolved? 
The twin-lead Marconi is in essence a 4:1 
transformer matched antenna. If the antenna 
is 10-15 ohms, this transformer action will 
raise the effective impedance of the antenna 
to 40-60 ohms, a very acceptable impedance 
for a 50-ohm transmitter. 

To understand how this occurs, one needs 
to look at how a folded dipole works. A fold- 
ed dipole is simply a dipole antenna with a 
second conductor in parallel with the dipole. 
A folded dipole is one-half wavelength long. 

In Figure 3, currents c and d are the typi- 
cal currents that exist in a single-wire dipole 
antenna. The curve on top shows where the 
maximum currents exist in this antenna. 
Notice that current c is flowing into the 
+ transmission line, and current d is flowing 
away from the - transmission line, which 


Continued on page 6 


1/4 Wavelength Marconi 


Figure 2. Quarter-wave antenna. 


‘Radio Fan 
JANUARY 1995 
issue #41 


letters 4D 


Write to: Radio Fun Letters 
70 Route 202-N, 
Peterborough, NH 03458 


Vernon S. Henry NICKX, Hooksett NH 
Wayne, I have never written before; but I feel it is 
time to add my two cents as to how to get young 
folks involved in the hobby. Your bit about the no- 
code, low power HF band in Japan finally got me 
going. Think back to what got you going in ham 
radio. For me it started when I was about 13. I had 
an old Zenith upright with the round dial. I found 
some “hams” on what was probably 160 (that was 
a long time ago) and listened in. They were on AM 
naturally, but there weren’t many that I could lis- 
ten to as SSB was becoming the mode to use. Be- 
ing a young kid with a short attention span, CW 
seemed impossible to master. After all, there were 
other things in life more exciting, like bicycles and 
fishing. That Christmas I received a Knight Span 
Master SW receiver kit. I assembled that in about 
eight hours and listened in on the foreign broad- 
cast stations, but again, SSB prevented me from 
hearing the hams. Yes, I know it’s possible to set 
the regeneration and tune them in, but try it some- 
time on one of those drifting sets. I lost interest in 
ham radio when I discovered CB. Here was some- 
thing that I could talk to my friends on. Of course, 
the four-letter language I found there gave me quite 
an education. When I finally got to high school I 
found that there used to be a ham club there. What 
was left was an old 6 meter set, no antenna, and 
no one who knew how-to run the rig or even how 
to get a license. J lost interest until around 1980, 
when I purchased a Realistic DX-302 receiver. It 
had a BFO, which made it possible to hear the 
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No, Radio Fun Is Not Free! 

Not for long, anyway. Newly licensed hams do 
get a copy or two as a sample, but this is not a 
government-sponsored ham welfare project, so 
the hopes are that you’ ll find Radio Fun interest- 
ing and helpful . . . and worth your subscribing. 
And at only $12.97 a year, it’s a steal. 

Our goal is to get you to have as much fun from 
hamming as we can. Amateur radio isn’t a hobby, 
it’s a whole bunch of ’em, and every aspect has a 
lot of hams having fun. So please don’t settle for 
just being a repeater user, or a rag-chewer on one 
of the low bands. Don’t settle for being stuck in 
any one of the things you can do with your license. 

I know it can come across as bragging, but how 
can I sell you on trying new things if I haven’t 
done them myself? The main reason I publish 73 
and Radio Fun is that I’ve had the time of my life 
in this hobby and I have this mutant gene which 
forces me to try and share the things I enjoy with 
others. I don’t enjoy doing things alone, I want 
others to have fun too. 

ve had a ball doing just about everything there 
is to do in amateur radio. Find an old-timer and 
start reading my editorials in his magazine 
collection. There are over 44 years of long edito- 
rials so far, so you’d better get started. 

I want to get you to enjoy some of the fun and 
excitement I’ve had working aurora contacts on 2m; 
working DX on 75m phone; participating in DX, 
VHF, and Sweepstakes contests; pioneering new 
developments such as NBFM, RTTY, SSB, SSTV, 
repeaters, and so on; DXpeditioning and visiting 
hams in over 130 countries; working seven states 
on 10 GHz; having a mountaintop VHF station with 
akW anda 336-element beam on 2m; working 100 
countries in one weekend on 20m phone; moon- 
bouncing from the big dish at Arecibo; operating 
from King Hussein’s palace in Amman, from the 
American Embassy in Tehran, and from the Pan- 
munjon DMZ; the time I worked Moscow on 
OSCAR with a 20-second window; the time know- 
ing the code saved my submarine from being tor- 
 pedoed during WWII... stuff like that. 
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hams on SSB. J listened in on a rescue on the Mar- 
itime Mobile Net the first night I had it running, 
and was hooked. I had to be a ham. 

You must be wondering where all this rambling 
is going; the point is: You cannot attract young 
folks if they cannot hear you or find you on a reg- 
ular basis, Also, you cannot attract them to a hob- 
by that requires $400 FM rigs, and they ain't gonna 
learn code! At least not most of them. Just too 
damn boring. We need, really need, a low power, 
no-code, AM license in the low bands, either 160 
or 80 meters. Why AM? Why 160 and 80? Well, 
there are an awful lot of old receivers kicking 
around in attics that have the shortwave bands on 
them, and they do a fair job at the low frequen- 
cies. AM transmitters are easy to build, and quite 
a few transistors work fine as RF amps up to 
4 MHz or so. Let’s get some construction projects 
using old “boom boxes” for parts. I figure an out- 
put transformer can be used as a modulation trans- 
former. A couple of boom boxes could be gutted, 
one turned into the RF amp (couple of watts) and 
one the modulator. Make the oscillator using home- 
wound coils, Yes, it’s gonna drift some, but who 
cares? We’re talking wideband AM. Make it 
using only stuff around the house for coil forms. 
Kids ain’t gonna spend money on B&W coils. 

Yes, I also know the old-timers are gonna cry. 
Tough, let them; they hang around on SSB piss- 
ing and moaning about band conditions, and their 
frequency is busy. These “ham heroes” don’t even 
know how to say “frequency,” never mind know- 
ing a damn thing about their rigs. The 
only folks I even hear on HF who seem to know 
anything about radio are the folks on AM who 
have built most of their rigs, or at least have fixed 
an old Johnson or Hallicrafters or Hammarlund. 
Yup, there are some boneheads who sound a lot 
like CBers, but even they have at least a work- 
ing knowledge of the equipment. And most of 
them have technical jobs of some sort. 


Are You a Newcomer? 


We have some fabulous hams (and some real 
stinkers). The world’s leading research scientist in 
the effects of magnetic fields on humans is K6UI, 
Ross Adey. Have you worked Andy Griffith yet? 
Or King Hussein? Barry Goldwater? You never 
know who you're likely to run into on the ham bands. 

I want to get you to have the fun making 
contacts via our ham satellites that I have; to get 
involved with packet; to have fun helping your 
local ham club grow; to get your station set up so 
you can work DX without being crunched; so you 
can win some contests; heck, I may even get you 
to do some home-building of ham gear and then 
write about it for my magazines. I want to help 
encourage you to elmer more hams . . . we need 
millions if we’re going to hold on to our bands. 
Right now we’re using less than 0.2% of our bands, 
and that’s a recipe for losing them. 

Radio Fun will help get you started on a life- 
time of fun. Someday I’ll put my ham adventures 
all together in a book, showing what came from 
some guy giving a friend of mine a box of radio 
parts one Sunday morning in church in 1937. My 
friend wasn’t interested, so he gave them to me. 
Using a circuit out of Popular Mechanics, | built 
aradio... and-it worked! If I can prod you into 
having even a hundreth of the fun I’ve had since 
then, I'll be happy. 

But before I can work my magic on your 
psyche, I’ve got to get you to subscribe to Radio 
Fun and then 73. That means you’ ve got to call us 
with your credit card in hand, or send in the infor- 
mation. Radio Fun is only $12.97 for 12 issues, and 
73 is $19.97. Best if you get ’em both for $30. 

Of course I’m going to be after you in my 
editorials to enjoy every aspect of hamming. I 
may also pester you to share my enjoyment of 
music, some sports, books I’ve read which I know 
you'll enjoy, my proposals for solving our polit- 
ical problems such as welfare, the deficit, crime, 
health care, our lousy school system, and so on. 

But first let’s sign you on as a paid subscriber. 

No, hamming doesn’t dominate my life. It’s a 
hobby and I do it because it’s fun. Sure, my drive 


Say You Saw It In UFC JANUARY 1995 5 


Learning the basics of electronics on low-band 
AM builds a pretty good foundation for learning. 
Again, we must make the rigs easy to make from 
common items, and at the most, goodies that 
Radio Shack carries. Things like common audio 
line transformers for modulation transformers and 
in-stock transistors and chokes. And home-wound 
coils, because kids are just not going to order parts 
from some mail order house. “Here and now” is 
how kids think. Put it under their nose at the lo- 
cal Radio Shack and they may buy and use it. And 
yes, I have built transmitters from old TV sets. 
But have you seen a TV with a “real” power trans- 
former lately? Besides, those voltages are dan- 
gerous. Perhaps, later on, someone can come up 
with a rig built from an old tube-type guitar amp. 
There are plenty of those laying around unused. 
Once they get on the air, let’s talk to them, and 
you old-timers can break loose some of that old 
junk you have in the basement. Yeah, I know, that 
old Command Set is precious. Well, so are young 
people, and you can’t take that SRC-5 to heaven 
with you. And let’s not worry about “international 
agreements.” (Who follows them besides us, and 
who ends up the poorer?). 

A few watts of AM on the low bands won’t 
carry far. This is fine—kids want to talk to each 
other, not some old-timer in East Overshoe. Get 
two kids talking. They’ lI show two more . . . well, 
you know how that goes. So you engineering 
types, let’s get going. Remember, cheap easy-to- 
get stuff. Things they really can get at the dump 
or from the neighbors’ thrown-away radio. Keep 
it simple and fun. (Ham radio is fun, remember?) 
And, most of all, make it reproducible. So warm 
up the old wood burning kit, a.k.a. soldering iron 
(I still use the old wood burning kit handle I had 
as a kid), and let’s get going. It’s time to petition 
the FCC to open up a no-code band using low 
power. Let’s get our young folks on top of the 


heap again. - 


to share my fun got me into publishing ham mag- 
azines, but that started in 1951, when I got so 
excited over ham Teletype that I couldn’t help 
myself from starting a newsletter. I’m involved 
with many other things. I love music so much I 
started a magazine reviewing CDs. That got me 
into starting my own record label, building my 
own recording studio, and starting even more 
music-oriented publications. 

I love to cook, scuba dive, ski, read, write, and 
so on. My interest in computers got me to start Byte 
20 years ago, and then a bunch more computer 
magazines, books, software, and so on. Some of 
these things even managed to make money! 

Now I’m all excited over the prospects for cold 
fusion, so I’ve started a publication to try and help 
the technology get out of researcher’s test tubes 
and into production as a new industry. Will this 
mean the end of our need for oil, gasoline, coal 
and natural gas? I’m having a ball. 

Amateur radio is a great hobby for older 
people. There’s no way for anyone to be lonely 
with a ham rig at hand. But if you do want to be 
alone, just turn off the power switch. It’s an even 
greater hobby for kids because it offers endless 
opportunities to learn . . . and it’s fun learning. 
The world of the 21st century is going to belong 
to the knowledge workers, the people who 
understand and can use technology. What better 
hobby to help kids get interested in the one thing 
that will be of the most value to them? 

My interest in hamming got me into a technical 
college, Rensselaer. Today I’m on the RPI Council 
and the Board of Overseers. A scholarship I’ ve pro- 
vided is helping a young girl get a college degree. 

But a college degree is just a license to learn. 
Since college I’ve built a library of over 8,000 books 
I’ve read. And not all of ’em are novels, either. 

The future of the information highway means in- 
teractive media, video compacting algorithms, and 
all of the things active hams are learning as they 
have fun with TV, packet, satellites, and so on. 

Say, haven’t you called yet to subscribe? What 
does it take to get you off dead center? Call 
800-274-7373 today. Oh yes, check the Uncle 
Wayne’s ad and maybe get some of my booklets 
while you’re at it... . Wayne 
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Figure 3. Currents c and d are created by different polarity voltages and as a 
result appear to be traveling in the same direction along the dipole. This is 
somewhat the same effect as having series batteries, where the polarities of 

the batteries cause the current to all flow in the same direction. 


means that they are both going in the same 
direction on the antenna. 

Assume for the moment that the top of the 
folded dipole (a - b) is not there and that it is 
a regular dipole antenna. Assume also that 
the current is 2 amps and that the transmitter 
is putting out 200 watts. What is the antenna 
impedance? 


Z=P +P 
(Where Z is the impedance, P is the pow 
er and I is the current.) 


Z=(200) + (2)? = (200) + 4 = 50 ohms 


The transmitter should be very satisfied 
with this load. If we now return to the draw- 
ing and add in the top part of the folded dipole 
we find that the current will now be divided 
evenly between the two conductors. To 
understand why this happens, recall that cur- 
rent on a wire will reverse direction (polari- 
ty) each half wave. (Notice that the antenna 
is a half-wave long.) Length c to d has the 
current going in one direction for a half wave; 
therefore it will go in the other direction on 
the top wire. Since the top wire is two right 
turns at c (or lefts at d) as the current revers- 
es, so does the direction of the wire. There- 
fore, the current on the top wire is in parallel 
with the bottom wire, both wires are carrying 
the same amount of current, and the input 
current is divided between the two, The trans- 
mission line feeding the system is now 
seeing a load that is drawing one amp. If we 
are feeding the same 200 watts to this system 
an interesting phenomenon occurs: 


Z=(200) + (1)?= (200) + 1 = 200 ohms 


The load impedance now looks to be four 
times as great as the single wire dipole! Thus, 
if an antenna is 12 ohms because of the 
previously mentioned problems, this tech- 
nique could present a load that looks four 
times greater (4:1) in impedance, 48 ohms, 
and the typical 50 ohm transmitter will read- 
ily match with this. 

In the twin-lead Marconi the situation is 
similar. Since the antenna is half of the half- 
wave dipole it also is about half of the 
impedance, or about 36 ohms with perfect 
ground. There is still the mirror image prin- 
ciple and the 4:1 transformer action will still 
work in this configuration. As previously 
discussed, the antenna impedance is likely to 
be much less than 36 ohms, and is usually 
more like 10 to 15 ohms. In this case, the 4:1 
transformer action presents about 50 ohms to 
the transmitter. 

If the velocity factor of the twin-lead is 
sufficiently high (the speed with which the 
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wave travels through the wire with respect to 
traveling in free space) the transformer is the 
full length of the Marconi. Open-wire twin- 
lead can achieve velocity factors very close 
to the theoretical maximum, whereas TV-type 
twin-lead is significantly less, typically 0.55 
to 0.70. For this reason it is often necessary 
to’make the transformer section shorter than 
the full quarter length so that a single wire 
extends beyond the transformer section. The 
single wire length of the antenna is not as 
affected by the dielectric material as is the 
transformer since the transformer action takes 
place between the two conductors, whereas 
the single wire is independent of the second 
wire. Often the single wire will be the same 
twin-lead wire shorted together to create a 
single wire. 

To calculate the appropriate length for a 
Marconi twin-lead antenna, simply use the 
following formula: 


Length (in feet) = 234/Freq. (in MHz) 


Once the length has been determined one 
can Calculate the point to start the short or 
single conductor by multiplying the length by 
the velocity: 


Short point = Length x Velocity Factor 


Example: If you choose to build a twin- 
lead Marconi for 1.825 MHz using twin-lead 
wire with a velocity factor of 0.9 feet: 


Length = 234/1.825 = 128.22 feet 
Short point = (128.22) x (0.9) = 115.4 feet 


Note that the shorting point is not critical. 
Some experiments by the author have shown 
that five feet either way makes very little 
difference in matching performance. This 
means that in the above example the short 
could be from 110 feet to 120 feet and have 
little effect on the antenna characteristics. 


Other Alternatives 


Another popular method of feeding a 
Marconi single-wire antenna is to use a broad- 
band 4:1 Unbalanced-to-Unbalanced (Un-Un) 
transformer. This is very viable method, but the 
transformers must be protected from the weath- 
er and they add an unnecessary expense when 
compared to twin-lead wire that is so readily 
available. Additionally, the twin-lead trans- 
former is distributed over much of the length 
of the antenna, so it doesn’t have the heating 
problems that concern the Un-Un design. 

If the proper impedance match is obtained 
with the antenna configured as a single wire 
(50 ohms) and one wishes to use the antenna 
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Figure 4. The folded dipole with the shorts shown at points A and B is 
somewhat shorter than the total length to compensate for the velocity 
factor of the wire. 


in the twin-lead transformer mode, an Un-Un 
can be used to perform the matching. The 
twin-lead transformer action will raise the 
antenna impedance to approximately 200 ohms 
(assuming it is approximately 50 ohms as a 
single-wire system) and the 1:4 Un-Un will 
match the 50 ohm transmitter output to this 
load. One reason for operating the antenna 
system in this fashion is toreduce the amount 
of Electro-Static Discharge (ESD) that the 
receiver front end will experience. The twin- 
lead transformer will provide a DC path to 
ground and reduce the level of ESD peaks 
that the system can experience. 


Mechanical Considerations 


Twin-lead wire is often thought of as 
second-rate in comparison to coaxial cable 
for transmission line. This inappropriate 
attitude has come about because coaxial 
cable is more forgiving about being buried 
and routed through hostile environments. With 
some attention to detail twin-lead is more 
forgiving than one may think. 

Twin-lead can be routed through walls and 
other surfaces where moisture is not a prob- 
lem. On the 80 and 160 meter bands barrier 
strips and banana plugs and jacks can be used 
with little effect on performance. A glass pane 
in a window can be replaced with Plexi-glass 
and five-way-type terminal posts can be mount- 
ed directly on this surface to get from the 
inside of a building to the outside. (This same 
method can be applied to coaxial cable, where 
a feed-through connector can be used.) 

Twin-lead must be properly supported. 
Simply tying a rope around the twin-lead line 
to support it is inviting disaster. For 300-ohm 
line, where weight loading is light, you can 


use TV-style twin-lead hangers like those 


available in local hardware stores. In cases 
where ice loading and high winds. may be 
encountered, one may consider the methods 
used with the Jade Products Inc. Marconi 
antenna [P.O. Box 368, East Hampstead NH 
03826-0368; telephone: (603) 329-6995; or 
24-hour fax: (603) 329-4499. The hanger or 
a complete 80 or 160 meter antenna kit are 
available.] 

This antenna product uses a special rubber- 
lined hanger to support the twin-lead cable at 
right angles, This support provides a gradu- 
al bend to the twin-lead and protects the bend 
from cracks and support stress. 

In one case a twin-lead Marconi antenna 
for 160 meters was actually installed in the 
center of a home and was routed to the 
outside through a piece of PVC pipe in the 
attic. It performed very well and used the 


water pipes in the cellar for a radial system. 
Contrary to common belief, TVI was not an 
issue. 


Conclusion 


Any antenna system that is not mounted in 
a perfect environment will need individual 
attention to obtain maximum performance. 
In the case of the Marconi, the resonant 
frequency is determined by the length. Once 
it is resonant it must be matched. Changing 
the length will not improve the matching. The 
match to the transmitting source is dependent 
on the ground for the system and the 
technique used to adjust the impedance. 

It cannot be over-emphasized that simple 
test equipment such as a noise generator and 
receiver can be invaluable in adjusting such 
a system. Usually a reasonable match can be 
obtained with a twin-lead Marconi by 
finding the resonant frequency and then 
trying various feeds to determine which gives 
the best match. If it is a twin-lead Marconi it 
is best to check it first by shorting both 
twin-lead wires together and observing the 
performance as a single wire. If this proves 
inadequate and insufficient equipment is 
available to measure the impedance, then 
connect it as a true twin-lead antenna and 
watch to see if there is any improvement. If 
this is unsuccessful, a broadband transformer 
can be used to match the twin-lead transformer. 

An advantage the Marconi antenna has over 
its dipole rivals is the lower angle of 
radiation and the potential for better DX 
performance. Even if the entire length is not 
vertical, some amount of the radiation will be 
in the vertical plane and can afford great 
distances under the right conditions. 

If at all possible, use an antenna tuner, even 
when a perfectly matched antenna is in use. 
Tuners, in particular Pi-type tuners, can 


assist in harmonic and TVI reduction and ~ 


allow much greater bandwidth utilization of 
any antenna system. 

This antenna offers a solution for those 
operators who feel they cannot operate 160 
meters because the antennas are too big. Small 
physical size, ease of installation, bandwidth 
and performance make the twin-lead Marconi 
antenna a very interesting alternative to dipoles, 
Vees and other common antennas in use on 
the lower frequencies. 
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The Electronic 
Way 


The FCC has released a seven-page order 
amending its rules to reflect what it calls 
“nonsubstantive procedural changes.” Among 
these changes, the Commission will now 
permit electronically filed license application 
data from VECs, although pa- 
per applications will continue to 
be accepted. = 

Also new are the following: 
To authorize operation as soon 
as the new license data appears 
in the new amateur service 
licensee data base, rather than 
the current system of waiting for 
the license document to be 
delivered. Details of how this 
will be implemented are up- 
coming. The “Technician Plus” 
designation shall now be treat- 
ed as an official license class. 

_ The Commission also plans to 
mail a shorter license renewal 
form to amateurs in advance of 
their expiration date. TNX 
Badger State Smoke Signals, 
December, 1994; ARRL. 


Capitol 
Ham 


David Funderburk K4TPJ is 
among the newest members of 
the Unites States House of 
Representatives. Funderburk is 
not only an amateur—he also 
holds a PhD and has taught his- 
tory at several North Carolina 
colleges. The 50-year-old 
Republican formerly served as 
U.S. Ambassador to Romania 
During the Reagan years. 

Funderburk describes himself 
as an “avid amateur radio 
operator,” and holds a General 
Class ticket. He represents North 
Carolina’s 2nd Congressional 
District. TNX Florida Skip, Vol. 

‘36, No. 12, December, 1994. 


Band 
Changes 
Proposed 


The FCC has adopted a 
Notice of Proposed Rule Mak- 
ing to convert a block of spec- 
trum from federal government 
to commercial use, including two 
UHF bands currently available 
to amateurs on a secondary 
basis with the government. The 
proposal calls for reallocation of 
2390-2400 MHz, 2402-2417 
MHz, and 4660-4685 MHz to 
fixed and mobile commercial 
use. (A 4660-4685 MHz change 
would not affect amateurs.) 

Under the Omnibus Budget 
Reconciliation Act of 1993, the 
FCC is required to adopt rules 
for such a move by February 10. 
A number of responses to the 
proposed changes have been 
received by the Commission, 
including many from the ama- 
teur community. TVX Dayton 
Amateur Radio Association’s 
newsletter “RF Carrier,” 
December, 1994. 
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RS-L SERIES 


Dial Defense 
Surplus 


Interested in restocking your hamshack with 
Department of Defense surplus property? A 
new toll-free number has been instituted to 
make it easier. Simply call (800) GOVT BUY 
(800-468-8289). 


ASTRON 


CORPORATION 


9 Autry 
Irvine, CA 92718 


(714) 458- 


The DoD Surplus Property Sales Program 
is managed by the Defense Reutilization and 
Marketing Service, a field activity of the 
Defense Logistics Agency, and is authorized 
to sell govenment surplus stuff. Not just ships 
and tanks, mind you, but office equipment, 
sporting goods, furniture, tools, nuts and bolts, 
and clothing, to name just a few. 

The information is free, but be advised that 


7277 © FAX (714) 458-0826 


a lot of this surplus is sold by auction and 
“as is.” Still, with the government shutting 
down bases at a record clip, surplus is piling 
up as never before, and may be worth looking 


into. 


Subscribe to 


73 Amateur Radio Today. 


See page 29. 


ASTRON POWER SUPPLIES 


¢ HEAVY DUTY © HIGH QUALITY © RUGGED ¢ RELIABLE 


SPECIAL FEATURES 


e SOLID STATE ELECTRONICALLY REGULATED 
e FOLD-BACK CURRENT LIMITING Protects Power Supply 


from excessive current & continuous shorted output 


e CROWBAR OVER VOLTAGE PROTECTION on all Models 


MODEL VS-50M 


RM SERIES 


MODEL RM-35M 


MODEL RS-7A 


MODEL VS-35M 


RS-S SERIES 


MODEL RS-12S 


except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY e@ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Continuous 


Colors 
Gray Black Duty (Amps) 


SL-11R-RA 


Ics* 
(Amps) 


PERFORMANCE SPECIFICATIONS 


e INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size (IN) 
Hx Wx 


25/6 x 75a x 95% 
25%x7 x 9% 
25 x Ths x 95% 
454x7 x9% 


Shippin 

Wi lbs] 
11 
11 
11 
11 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 


RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL Duty (Amps) 

RM-12A 9 


RM-35A 

RM-50A 

RM-60A 

Separate Volt and Amp Meters 
~12M 

RM-35M 

RM-50M 

RM-60M 


Continuous 
Duty (Amps) 
2.5 


Colors 
Gray Black 


eeeeree eee 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 


Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 
RS-70M 


Ics* 
(Amps) 


ize (IN 
web 
3b x Bie x 71% 
3 x BY x 7% 


Size (IN) 
HxWxD 
54x 19x 8% 
5% x 19 x 122 
5% x 19 x 12% 
7x 19x 12% 


5% x 19 x 814 
5% x 19 x 122 
5% x 19 x 122 
7x19 x 12% 
Size (IN) 
HxWxD 
3x 4% x 5% 
4 3% x 6% x9 
5 3% X 6% X 7% 
7 3% xX 6%x9 
4x 7% x 10% 
4x 7% x 10% 
4%2x8x9 
4x 72 x 10% 
5x9x 10% 
5x11x11 
6 xX 13% x 11 
6 x 13% x 12% 
Size (IN) 
HxWxD 


Ics" 
(Amps) 
3 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wi. (Ibs.) 


42 x8x9 13 


5x9x 10% 
5x 11x 11 
6 X 13% x 11 
6 x 138% x 12% 


18 
27 


46 
48 


Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 
Continuous 
Duty (Amps) 
@13.8VDC @i0VDC @5VDC 
5 


MODEL 


VS-12M 
VS-20M 
VS-35M 
VS-50M 


Variable rack mount power supplies 
VRM-35M 25 
VRM-50M 


37 


Built in speaker 


MODEL 

RS-7S ° 

RS-10S ° e 

RS-12S e ° 
e 


Continuous 
Duty (Amps) 
5 


Colors 
Gray Black 


RS-20S 
SL-11S 


*1CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 
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Size {IN} 
HxWxD 


Shipping 
Wt. (Ibs.) 


42. X8x9 
5x 9x 10% 
5x 1x 11 
6 x 13%. x 11 


5% X 19 x 12% 
5% xX 19 x 12% 


Size (IN) 
HxWxD 
4x 7% X 10% 
4x 7% x 10% 
4%x8x9 
5x9x 10% 


254 X 75 x 95/4 
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Frequency Counter Primer 


by Robert C. Green W3RZD 


Every day untold numbers of amateurs ask 
themselves, “Am I on frequency?” Then, in 
their desire to get on the air immediately, they 
forget about it and commence operating. 

Usually, to answer their own question they 
rely on the accuracy of the dial on the station’s 
transceiver. True, the modern transceiver dial 
is very close to being accurate, but now and 
then errors have been known to pop up. Now, 
with modern technology, and at low cost, 
every station operator can know the operating 
frequency right down to the last kHz, and know 
for certain the answer is correct. This is done 
with a piece of equipment known as a 
frequency counter. 


What’s a Frequency Counter? 


Basically, a counter takes the frequency in 
question and displays the answer on a digital 
read-out. The counter may have seven or eight 
read-out displays that allow the frequency read 


to be in kHz or even in hertz, depending on’ 


the incoming frequency. 

A frequency counter can be classified as a 
test instrument, such as a VOM or a signal 
generator. Test instruments can be placed 
into three classes of accuracy or precision: a 
laboratory or primary standard, a secondary 
standard that is calibrated against a primary 
standard, and a third that is calibrated from a 
secondary standard: Commercially manufac- 
tured test equipment is calibrated against 
either a primary or secondary standard, 
depending on its price and quality. 

Some of the most precise standards in the 
world are those used by the United States 
Bureau of Standards. A familiar standard is 
the time of the atomic clock. Another is the 
set of frequencies used by WWYV and its 
associated transmitters. The frequencies trans- 
mitted are so accurate that for many years some 


IC7 


Range 


foreign governments used them to calibrate 
their standards. Thus, if a piece of laboratory 
equipment is calibrated against WWV it can 
be considered a primary. standard. Because 
most counters are purchased already built and 
have been calibrated at the factory they could 
be considered a secondary standard. Howev- 
er, a frequency counter can be calibrated at 
home against WWV and be thought of as a 
primary standard, but more on this later. Some 
models of frequency counters operate to well 
above | GHz (a thousand MHz), but most 
amateurs need a meter that will read to only 
500 MHz as most operations are below this 
frequency. 


Measurement 


As signals get higher in frequency they 
become more difficult to measure, so a prescaler 
is installed in the counter that divides the high- 
er frequencies, usually by a factor of 10. The 
prescaler can be thought of as a frequency con- 
verter. For example, if the top range of the 
counter is 600 MHz and the prescaler divid- 
ing factor is 10, frequencies between 60 and 
600 MHz will be divided by 10 and treated as 
a low frequency signal. 

Any frequency—audio, radio, or light—is 
always measured as to the number of hertz, or 
cycles, that occur in a stated period of time, 
the period of time usually being a second. 
Because time is so important it is necessary 
for the counter to have a very stable and 
accurate time base. The time base is supplied 
by a quartz crystal that has been cut to a very 
precise frequency, usually to six decimal places. 
The oscillator’s frequency is then divided to 
give a one-second and one-tenth-second pulse. 
A digital counter then counts the number of 
hertz in the incoming frequency that occurs 
during the chosen time period, and delivers 


IC3 
Trigger 


IC9 
Counter 


Selector 


Range. Switch 


Ic12 
Divide 


o+ Selector 


1C16 
Store and 
Reset 


Decimal 
Point 


IC17 
Counter 


Figure 1. Frequency counter block diagram. 
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the number counted on the display. If a one- 
second time interval is chosen, the display is 
in hertz, and if the time interval is one-tenth 
second the display will be in kilohertz. 

One necessary circuit is the storage stage. 
This stage stores and holds the count that is 
appearing on the display while a new count is 
made during the next time period. By using a 
storage stage the display will not flash off and 
on, and will only change when the frequency 
changes. 


Resolution and Accuracy 


Every counter has two factors affecting its 
ability to give a correct display: resolution and 
accuracy. Resolution can be defined as the 
ability to give the maximum count of the num- 
ber of hertz in the incoming frequency. 
Assume that the frequency being measured is 
12.3456789 MHz. If the meter only counts to 
12.345 MHz, it has less resolution than a 
meter that counts to 12.34567 or 12.345678 
MHz. The number of display stages does not 
give an indication of a meter’s resolution. If 
a meter has low resolution, the last few 
displays will show zeros or be blank. 

Also, the number of displays is not an in- 
dication of the accuracy of the meter. Accu- 
racy is the long-term stability of the crystal 
oscillator time base. Many factors determine 
the stability, the most important being the qual- 
ity of the crystal. Other factors include the 
aging of the crystal over a long period of time, 
the operating temperature range and the type 
of oscillator circuit. 

The crystal is cut from a mineral known as 
quartz. Quartz can be cut in various ways to 
give a desired frequency, with certain cuts 
giving a greater frequency stability. All cuts 
give an approximated frequency output, and 
to arrive at the desired frequency the crystal 
slab is ground and polished until the frequen- 
cy is reached. The final touching up of the fre- 
quency should be done with the crystal oper- 
ating in a circuit that will duplicate the circuit 
in the counter as to wiring and temperature. 

A change in temperature will also affect the 
frequency of a crystal. The temperature change 
is due to the internal heat built up within the 
counter, and the external heat in which the 
counter will be used. To compensate for these 
conditions a crystal may be mounted in a ther- 
mostatically-controlled electrically-heated 
oven that will hold the temperature constant. 


However, it can take days for an oven and crys- 
tal to stabilize, and this is inconvenient if a 
measurement is made only occasionally. In 
place of an oven, temperature-compensating 
components can be used in the circuit that will 
change in value as the temperature changes, 
thus having a neutralizing or cancelling effect. 
Probably the most stable of non-oven circuits 
is the TCXO, or Temperature Controlled 
Crystal Oscillator. Also, as a crystal ages its 
frequency will change, the greatest change 
being in the first few months of operation. 
Some manufacturers of counters age crystals 
several months, and make a final adjustment 
to them before installation. To compensate for 
long-time aging and other Circuits variations 
that may occur, the oscillator circuit will have 
an adjustment for returning the crystal to its 
correct frequency. 

In some counters the oscillator circuit may 
also contain a frequency divider to give an out- 
put of 60 hertz from the crystal. If not, then 
other divider circuits are used. In either case, 
the 60 hertz is then divided again to one sec- 


ond and one-tenth second pulses. Hence the _ 


frequency of the crystal has to be one that can 
be easily divided to give 60 hertz. The funda- 
mental frequency of the crystal is usually 
between 3 MHz and 6 MHz, although it can 
be as high as 10 MHz. One frequency 
commonly used is 3.57945 MHz, which is the 
color-burst frequency in TV receivers, and this 
divides down to 59.579545 hertz, which for 
all practical purposes is 60 hertz. Due to the 
wide usage of these crystals in color TVs, they 
are easy to obtain and are manufactured to a 
close tolerance. 

A counter may be powered either by 
batteries or an AC power supply, with some 
models making provisions for both. A labo- 
ratory-type instrument may have an external 
AC power supply in order to reduce internal 
heating to a minimum. Portable counters may 
have an internally-mounted AC-operated pow- 
er supply, with provisions for internal or 
external batteries. Because the digital display 
draws the majority of current in a counter, 
batteries shouldn’t be used if AC is available. 
The AC supply uses a regulator to hold the 
output voltage constant, usually at 5 volts. 

Before a counter is purchased there are sey- 


eral other specifications that should be checked. 


They are sensitivity, maximum input signal, 
and temperature stability. Sensitivity is the 
amount of signal needed to obtain a consis- 
tent reading on the display. Depending on the 
amount of amplification in the input stage, one 
model may have a level of 10 or 15 millivolts 
from the lowest frequency to 30 or 40 MHz, 
and 25 millivolts at 250 MHz. Another mod- 
el may have a sensitivity of 50 millivolts at 
150 MHz, with an input of 10 millivolts in the 


Output to 
Counter 


Figure 2. Tuned radio frequency receiver block diagram. 


on i 


lower frequency range. Which model you should 
buy depends on what frequency will be mea- 
sured most, and the power of the transmitter. 

Every counter should have a means of pro- 
tecting the input circuit from excessive levels 
of signal. The easiest method is to place two 
diodes that are frequency sensitive between 
the input and ground, with the polarity of one 
diode reversed. With one diode reversed there 
is protection against both positive and nega- 
tive input pulses. Voltages above 150 volts at 
100 kHz, and 5 volts at 100 MHz, will be shunt- 
ed to ground. This does not mean the input sig- 
nal should be this high; it is a protection lev- 
el from accidental overload. The input signal 
level should never be more than what 
is needed to give a reading. 

A counter should remain stable 
within a temperature range of 0 de- 
grees F to 105 degrees F, with a vari- 
ation of not more than 10 Hz plus or 
minus in a million Hz. This is the 
same as saying 1 kHz at 100 MHz. 

Figure 1 shows a very basic block 
diagram. Remember that circuit vari- 
ations will appear in different mod- 
els and makes of counters, but the 


and dividers IC11 and IC12 feed into time base 
selector IC13. When the range switch is placed 
in the frequency range chosen, it also selects 
a time base of either 1/10 second or one 
second, as needed. 

Range selector IC7 allows either the high 
or low frequency signal to pass through while 
blocking the signal from the unwanted range. 
The output of IC7 passes into pulse shaper IC8, 
which converts the wide input pulses into very 
narrow pulses and inverts their polarity. The 
inverted pulse feeds into counter gate IC9. 

Two feeds are taken from IC13 time base 
selector, one to IC14 which decides where the 
decimal point in the display will be placed, 


“The crystal is cut.from a mineral 
known as quartz. Quartz can 
be cut in various ways to give a 
desired frequency, with certain cuts 
giving a greater frequency stability.” 


incoming frequency before being detected. 
TRF receivers may have three, sometimes four, 
stages of RF amplification, all tuned to the 
same frequency. The superhet which may have 
only one stage of RF amplification, converts 
the incoming frequency to a lower frequency, 
and all amplification is done at the new 
frequency before it is detected. Because a new 
frequency was generated and the signal is no 
longer at the received frequency, the superhet 
cannot be used to check a counter. 

Before a counter can be calibrated it is nec- 
essary to have 10 or 15 millivolts (a millivolt 
is a thousandth of a volt) input signal required. 
The signal level at the input of the receiver 
will be in the order of several mi- 
crovolts (a microvolt is a one mil- 
lionth of a volt), and this level will 
be increased in the RF stages until 
the 10 or 15 millivolts is reached. 

A block diagram of a TRF used 
for calibration is shown in Figure 2. 

The new TRF receivers are very 
much like the older types, except tran- 
sistors are used in place of tubes and 
very Hi-Q tuned circuits have re- 
placed coils wound on bakelite forms. 


operation of each will be virtually 
the same. To simplify the description of the 
operation, all the stages, whether transistor or 
IC, are labeled as ICs. 

The test signal is fed to IC1, which provides 
a high impedance input, and drives amplifier 
IC2. IC2 in turn drives pulse shaper IC3 and 
the low frequency converter IC4. If the high 
end of the counter is SOO MHz and the prescaler 
is 10 to 1, the low frequency converter will 
amplify all signals below 50 MHz. IC2 also 
feeds the high frequency amplifier IC5. The 
output of ICS in turn feeds into IC6 which 
divides the frequency by 10 (pre-scaler fac- 
tor). The output of IC6 which is now one-tenth 
of the high frequency signal and the output of 
IC4 which has the low frequency signals, are 
fed to the prescaler range selector switch. 

The output of crystal oscillator/divider IC10, 
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and the other signal to IC15 time base gate. 
Two outputs are taken from IC15, one to IC16, 
the storage and reset stage, and the other 
signal to counter gate IC9. 

The output of IC9, IC14 and IC16 feeds 
into the digit counter IC17 and to the display. 

It was mentioned earlier that a counter could 
be checked against WWYV, which transmits at 
5, 10, 15 and 20 MHz. 

To calibrate a counter a receiver known as 
a tuned radio frequency, or TRF, is used. TRF 
receivers are not something new, they hail from 
the very early days of radio and were used be- 
fore the superhetrodyne was invented. These 
receivers are not museum pieces, they are still 
very much in use for low frequency work. 

The difference between a TRF and super- 
het is that the TRF amplifies the signal at the 


‘THE POWER STATION 


The POWER STATION is a 12V x 7 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 


(at 50W). There are no hidden costs, all you need is your mobile, HT 


power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 


6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg- 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION - 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you “YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 


Also, some new features have been 
added, such as a low-pass filter, and an output 
or tuning meter to show when the receiver is 
peaked to the incoming frequency. Usually an 
output jack is installed in the last RF stage for 
the counter input. The switchable low-pass 
filter has a top frequency of about 5 kHz and 
is used to bypass to ground any audio that is 
on the WWV carrier. Luckily the receiver is 
easy to build and one can be made at home. 

You as an amateur, whether you have one 
transmitter or several, should always be sure 
of your transmitter’s frequency. Relying on the 
dial of your station’s receiver or what anoth- 
er ham says is your frequency, which he reads 
from his receiver’s dial, is not a sure check. 
All this gives is a “ballpark” figure. To 
pinpoint the frequency, a counter should 
always be used. 
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To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to: 


Joe Brancato 

THE HAM CONTACT 
P.O. Box 3624, Dept. RF 
Long Beach, CA 90803. 


CA Residents Add 8 1/4% Sales Tax. Alaska. Hawaii, and Candian 
Residents, please send U.S. Money Order & $17.10 Shipping. 


If you wish more information please send a SASE to the above Address. For 
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933- 
HAM4 and leave a message. Dealer Inquires Invited. 


CIRCLE 364 ON READER SERVICE CARD 


AMATEUR & ADVANCED 
COMMUNICATIONS 


AMATEUR and SHORTWAVE 


RADIOS, ANTENNAS, TOWER, 
BOOKS and ACCESSORIES 


f—> NO SALES TAX 


3208 CONCORD PIKE 
ROUTE 202 


WILMINGTON DE. 19803 
302 478 2757 


CLOSED SUN & MON 


SAME DAY UPS 


CIRCLE 189 ON READER SERVICE CARD 


Subscribe 
to 
Radio 
Farr 
by calling 
1-800-677-8838 


Don’t Miss a 
Single Issue! 


Pocket Morse 
Code Trainer 


Learn Code Faster & Easier 
Better than code tapes 

Take it anywhere to practice 
Ideal for beginners to advance 


Features: 
* Code rates from 3 to 31 wpm Only 
* Plays standard or Farnsworth. $29.00 
* Dimensions 1" x 3.8" x 2.4" 
* Runs 40 hr on one 9v battery 
3. Modes of Operation 
1. Continious fresh random code. 
( selectable letter groups, ie A-Z, 0-9, and more) 
2. Random code practice test. 
( Check your accuracy against the answer key) 
3. Interactive training mode 


Deluxe Pocket 


Morse Code Trainer 
6 Modes of Operation $49.00 


The deluxe unit has 3 additional modes 
4. Continious newly generated QSO. 
( New QSO are generated everytime) 
5. Practice code exams just like the real 
code test. (incl. answer key to check accuracy) 
6. Continious random words 
Computer Aided Technology Visa&MC, Add $5 S&H 


10132 Monroe Dr., Dallas, Tx 75229 PH 214-350-0888 
CIRCLE 276 ON READER SERVICE CARD 
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Easy Tripod Mount 


by Robert B. Whitaker KISPG 


Have you ever wished you had a simple and 
inexpensive mount for a vertical antenna or 
mast? Have you ever wanted an easy-to- 
assemble tripod base for VHF/UHF use on 
Field Day or other situations? This tripod mount 
is a snap to build in less than an hour and you 
probably already have most of the materials 
around the garage. 

The tripod can be built to any size desired 
with a wide variety of materials. It can be 
mounted permanently on flat or sloping rooftops 
or it can be disassembled and stored away 
until needed. 

The sturdy design adapts to a wide variety 
of applications. Hams involved with disaster 
relief shelter communications will find this 
antenna stand works well for temporary com- 
munication needs. 

Electrical metal tubing (EMT) is suggest- 
ed as a building material for the legs because 
of its low cost, wide availability, and relative 


ease of working with. Other construction 
materials may work equally well so use what- 
ever is available to you. A 10-foot section of 
EMT is commonly available at hardware stores, 
lumber yards, or electrical supply houses for 
three or four bucks. If the 10-foot length 
presents a problem for transportation ask the 
sales person to cut the tubing into three equal 
sections. A full 10-foot section will make three 
sections each 3'-4" long. Exact dimensions are 
not essential as long as the legs are equal in 
length. 


Construction 


A center support shelf, either circular or tri- 
angular, is required to brace the tripod legs 
and secure the base of your vertical mast. A 
car or truck hubcap works quite well for this 
purpose, but even a piece of plywood would 
work if needed. The diameter of your hubcap 


Photo B. Supplies and tools needed. Be sure to use sharpened or new 
bits when drilling into chrome-plated steel hubcaps! 


Photo C. Close-up of the heater hose. Excess heater hose should be trimmed 
for a neat appearance. The hose can be completely slit open to ease 
installation if necessary. 
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or mounting base will 
guide you in deter- 
mining its placement 
along the legs. Gener- 
ally, the greater the dis- 
tance between the top 
collar and the mount- 
ing base, the stronger 
your vertical mast will. 
be. About one-third to 
one-half of the way 
down from the top of 
the tripod is a good 
point to attach the cen- 
ter base support. Drill 
holes in the hub-cap 
base for screws or fas- 
tening hardware at 
equal 120 degree in- 
tervals. It’s easier to 
drill holes through the 
legs first and then use 
those positions as a 
guide for the holes on 
the center base. Mark 
the center of the hub- 
cap or mounting base 
for alignment of the 
vertical mast. You 
should offset the angle 
bracket used to secure 
the vertical pole so the pole will be centered 
in your tripod mounting base. 

The real simplicity of this project is the use 
of hose clamps and heater hose material to at- 
tach the legs and mast at the collar. This con- 
struction technique makes a secure and durable 
joint. It also allows for a slight bit of flexibil- 
ity at the joints, which could relieve stress or 
fatigue from long-term effects of wind or oth- 
er natural elements. Heater hose is very strong 
but fairly easy to cut with a sharp knife. Again, 
the length of the hose is not critical and will 
vary depending upon your particular design. 

Greater hose lengths will allow a more flex- 
ible joint. Shorter hose lengths will provide a 
more rigid joint. Joints will look neater and be 
stronger if the hose is about the same size as 
the diameter of the legs: 5/8" heater hose works 
well with 1/2" EMT; 7/8" heater hose works 
better with 3/4" EMT. Cut the back side of the 


Photo A. The completed tripod mount installed 


on a rooftop. 


hose (as shown in Photo C) at the tripod col- 


lar so all three hose sections will lay flat un- _ 


der the top hose clamp around the vertical mast. 


Versatile Design 


If portability is a design goal, longer mount- 
ing screws and wing nuts can be used. Rub- 
ber feet can used on the legs to dress up the 
tripod for portable or inside use. If a perma- 
nent mount is required, holes-can be drilled 
and set screws placed through the hose clamps 
for the legs and the top collar mount. 


Installation 


The tripod can be permanently mounted to” 
a roof by simply flattening and drilling mount- 
ing holes in the tripod legs. You could also use 


Continued on page 19 


Photo D. Parts laid out for storage. The stand can be easily set up or disas- __ : 
sembled for storage or travel. - 
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The Azden 7500H 


Finally—a full-powered, full-featured, 6 meter FM mobile, at a reasonable price! 


by Bob Witmer W3RW 


Six meters is probably our most exciting VHF 
band because of the wide variety of propagation 
modes available and 6 meter FM is one of the 
fastest-growing bands in terms of activity. Un- 
til the Azden 7500H’s appearance, there hasn’t 
been a way to operate on 6 with the same “Bells 
& Whistles” we’ ve become familiar with on 2 
meter equipment—at a comparable price and 
power level. Driven by this limited availability 
of equipment, you’ll hear hams on 6 meters us- 
ing everything from used converted commercial 
two-way equipment to HF transceivers with 6 
meter coverage. Some are using the 6 meter op- 
tional band available with some multiband FM 
transceivers and dedicated 6 meter multimode 
transceivers. This is an elegant way to go but by 
the time you’re finished, the price tag can be 
quite steep if your major interest is just 6 FM. 

Six meters has many different propagation 
modes. In general, it is limited to groundwave 
communications with distance extensions driv- 
en by weather conditions and time of day. Com- 
munication over a much greater range is possi- 
ble due to Sporadic E, or E-Skip as it’s often 
called, and, when a sunspot cycle peak is high 
enough, even worldwide communications is 
possible. 

Azden’s 7500H is the only 6 meter, FM on- 
ly, mobile transceiver currently available. As a 
result, the 7500H has been in short supply at 
times. I waited about a month for mine. Since I 
had never seen a 7500H, I figured it would be 
best to buy one locally if possible, even though 
it meant paying state sales tax, and lucky for me, 
Hamburger in Willow Grove, Pennsylvania, is 
an Azden dealer. When I first called to check on 
availability I was told that there was one 7500H 
left in stock and another ham had also called and 
was on his way. The race was on—I lost! Oh, 
well . . . the wait has been worth it! 


Performance Exceeds Expectations 


The Azden 7500H exceeds my performance 
expectations! The receiver’s squelch broke at a 
level below the normal calibrated range of my 
signal generator’s output and at that level, the 
output of any signal generator is often suspect. 
My best guess is the squelch probably opened 
around 0.05 microvolt. The transmitter output 
power exceeded Azden’s specified 50 watts with 


my wattmeter indicating 60+ watts out. 


Large Heat Sink, Output Connector, 
DC Power Connection 


One of the first things I noticed was the Az- 
den’s large heat sink. After a period of almost 
non-existent transceiver heat sinks, manufac- 
turers again appear to be putting real heat sinks 
on FM transceivers. In addition to its large size, 
the Azden 7500H heat sink also has a fan mount- 
ed on it that comes on when the heat sink’s tem- 
perature rises to a preset temperature—not ev- 
ery time you transmit like some rigs with small- 


er heat sinks. The fan’s sound level is almost 
unnoticeable during operation. The Azden also 
comes with a chassis-mounted SO-239 con- 
nector which is a personal preference of mine, 
compared to a connector on the end of a pigtail 
cable. Another nice feature is that the Azden us- 
es the same 12 volt DC power connector com- 
bination that Yaesu and Kenwood have been us- 
ing on their recent FM mobiles: In addition, the 
Azden 7500H uses an in-line automobile style 
“blade” fuse which provides low power contact 
resistance compared to the typical in-line cir- 
cular glass style which can develop fuse hold- 
er contact resistance after prolonged exposure 
to the typical automotive environment. 


Memory Channels, Scan and 
Operation 


The 7500H has a total of 20 memories 
available in two banks of 10 channels each and 
one independent channel accessible by a single 
front panel button which is not scanned during 
memory scan as described below. The banks 
can be accessed individually or combined. This 
is nice if you want to store frequencies from two 
different areas during travel or if you want to 
store public service channels in one bank and 
amateur frequencies in the other. Another 
approach would be to put all the “Often Busy” 
memories in one of the two banks and unselect 
that bank when activity requires. Since the 7500H 
does not have the ability to lock-out individual 
memory channels, the easy-to-use “Bank- 
Select” approach works almost as well and most 
areas probably haven’t reached the point where 
long-winded repeater channel activity makes 
lock-out necessary, What is available is the 
option to select scan resume after the channel 
activity has stopped, or after six seconds of 
constant activity. 

The Azden 7500H comes with CTCSS en- 
code capability (Decode is available as an op- 
tion) and each channel can_ store 
independent receive and transmit CTCSS 
frequencies along with independent receive and 
transmit operating frequencies. The 7500H has 
no way to move “Direct” mode frequencies 
into memory so storing individual transmit and 
receive frequencies in each memory channel is 
a necessity—but isn’t inconvenient at all. 

Scanning is started by pressing the front pan- 
el “Scan” key. If you’re in the Memory mode 
the selected memory bank(s) channels are scanned. 
If you’re in the Direct mode the 7500H scans 
the band between the frequencies stored in 
memories 8 and 9 of the selected memory bank. 
If both banks are selected the Azden will scan 
both bands of frequencies provided the frequency 
ranges don’t overlap. I have one range set up 
for ham frequencies and the other for public 
service frequencies. The front panel “Reverse” 
key instantly reverses the receive and transmit 
frequencies and the 7500H remains in this mode, 
even during scan, until you push it again. 


me 
SCAN 


Microphone 


The microphone is larger than most present- 
ly being supplied with FM mobiles but similar 
to the size of microphones found on older 
commercial two-way radios—I found it easy to 
use. Other than the DTMF Pad, PTT and up/down 
keys there is a key to access memory channel 
MAO (Memory Channel Bank A, channel #0) 
which is used as the Priority or Call channel. 
The 7500H always tunes to this channel when 
powered-up. The microphone, like the main 
panel, is back-lit, which is great for night 
operation in the mobile. 


Ignition Noise Environment 
Performance 


Mobile operation with my 7500H has been 
in a Mercury Sable and I have found its perfor- 
mance to be acceptable. This is not a quiet 
environment, ignition noise-wise—I even hear 
it on 2 meters! Sure a noise blanker would help 
but unless your interest is weak signal simplex 
or repeater fringe operation, I don’t believe a 
blanker would provide that much greater 
performance in today’s repeater dominated 
operating environment. Most low-band VHF 
commercial two-way mobiles have noise blankers 
but that is driven primarily by the simplex 
point-to-point (no repeater) based operating 
environment. 


Extended Receive Coverage 


Despite the advertised 46 to 54 MHz receive 
frequency range, I found that receive operation 
would extend as low as 40 MHz and as high as 
66.9 MHz without any modifications. Sensitiv- 
ity does fall off considerably; see Table 1. 
Before you ask, no investigation has been made 
into expanded transmit frequency operation! 


Minor Dislikes 


There are a few areas where the Azden folks 
could make some changes and | admit that some 
of these are personal preferences. None of these 
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oer teste) ey Tome 
3 


items would keep me from recommending the 
Azden.7500H. 


Beeper! 


My biggest initial complaint was the 
“Beeper.” Almost every set-up, programming 
and operational function also activates a “beep” 
whose level is independent of the volume 
control! The bad news is that there is no way to 
program the beep “off,” which I’ve promptly 
done with every other piece of equipment I have. 
The good news is that there is a separate control 
inside the radio for setting the beep level. The 
Azden factory folks in Franklin Square, New 
York, provided quick support in helping me to 
quickly locate the level adjustment. Component 
mounting locations are marked and appear to 
match those on the schematic which made find- 
ing the Beeper level adjustment easy. 


Memory Programming 


The memory programming sequence is some- 
what unusual but once I followed the example 
in the manual a couple of times I didn’t have 
a problem. My only real complaint is the need 
to turn the power off to exit the programming 
process. 


Microphone Scan Initiation 


Pressing and holding the microphone Up or 
Down buttons does not start scanning—the 
only way to initiate scanning is to push the scan 
button located on the front panel. 


T/R Relay 


The 7500H does use a mechanical T/R relay 
as opposed to the solid-state switching found 
in most recent 2 meter and 70 centimeter 
mobiles. At 6 meters RF losses are low enough 
that relay operation is not a problem and at 
the 7500H’s power output level a mechanical 
relay is probably a cost-effective approach. 


Continued on page 19 


Backpack 2 Meter Quad Antenna — 


by Jim Adamson KO6FF 


How about a great-performing 2 meter 
four-element quad antenna that is portable, 
lightweight (under one pound), packs 
compactly and can be set up in two 
minutes? Best of all, you can build it for 
less than $10 in an evening with no special 
tools or skills required! 

Like many other amateur radio enthusi- 
asts who enjoy camping and backpacking, 
I have a real need for such an antenna. I 
am Scoutmaster 
of Troop 780 
in Placentia, 
California, and 
we have many 


developed for 


“Although the antenna was 


use, its great performance 


typical four-element quad design; b) weighs 
a slim 15.9 ounces; c) packs into a 3" x 24" 
stuff sack; d) sets up in two minutes; e) costs 
under $10; and f) requires only a hand saw, 
drill and a soldering iron to build. 


Design 


The design approach uses 1/2"-diameter 
dowel rods for the boom, 1/4" diameter 
dowel for the 
spreader rods 
and #18 strand- 
ed copper wire 
for the ele- 


backpacking 


active hams in : ments. Addi- 
our troop. We and compact folded size also _ tionally, short 
utilize our radios x ; lengths of 1/2" 
bothasasafety make itan ideal emergency diameter sched- 
tool and as a fun ° ule 40 PVC join 
activity on our @Ntenna for disaster response jhe wo boom 
outings. The teams, Field Day use, halves togeth- 


many advan- 
tages of the new 
breed of small, 
feature-packed, 
lightweight HTs 
have been a blessing for hikers. Rubber duck 
antennas, however, just don’t provide the 
necessary gain to get your signal out of some 
remote areas. The Backpack Quad solves 
this problem. 

My initial approach for a backpack 
antenna was a five-element yagi design 
(described in Radio Fun, April 1994, “High 
Performance 2 Meter Backpack Yagi.”) 
Although the yagi works very well, the 
aluminum arrow shaft construction makes 
it costly and somewhat difficult to build. 
The Backpack Quad is easier to build, with 
minimal cost, by using wood dowel rods, 
PVC and copper wire. 


Goals 


My project goals were to maintain the good 
performance of a four-element quad, reduce 
its weight and disassembled size while al- 
lowing quick and easy assembly. In addition, 
to make it simple to build for under $10. 

The completed antenna is shown in Pho- 
to A. The Backpack Quad: a) maintains the 


TOTAL ELEMENT ELEMENT LENGTH 
"L" @ 146 MHz (in) 


LENGTH "L" (ft) 
1030/f(MHz) 
1005/f£(MHz) 
975/£ (MHz) 
975/£ (MHz) 


84.7 
82.6 
80.1 
80.1 
f 
L 
S 


T-hunting, or just a 
back-up antenna.” 


er, plus provide 
extra thick- 
ness where the 
spreader rods 
intersect with 
the boom. This allows the overall boom 
diameter to be reduced, thereby saving 
weight. RG58/U coax provides the feed 
directly to the driver element. 

The design formulas shown in Figure 1 
are based on a standard quad design from 
the ARRL Antenna Handbook. The actual 
lengths I used, based upon a center frequency 
of 146.0 MHz, are listed here as well. 


Construction 


Start by cutting two pieces of 1/2"-di- 
ameter dowel, one 21.5" and one 22.5" long. 
The staggered lengths balance the assem- 
bled antenna about the mast. Next, cut the 
1/4"-diameter dowels to the lengths listed 
in Figure 1 (spreader length “d’’). There are 
four dowel spreader rods required of each 
length shown (16 total). 

Four pieces of 1/2"-diameter schedule 
40 PVC are cut to 1" long and one piece cut 
to 4" long. Position and glue the four 1” 
pieces of PVC rings as per the locations 
shown in Figure 3. The 4"-long piece of 


BOOM TO WIRE 
LENGTH "X" (in) 


SPREADER 
LENGTH "d"(in) 


15.0 15.4 


15.0 


14.6 
14.2 14.6 
14.2 14.6 
Frequency (MHz) 

Total Element Wire Length (inches). 
Wire Length per Element Side (inches) 
L/4 

Boom Center Line to Wire (inches) 
0.5S/cos 45° 

0.707S 


Length of Spreader Rod (inches) 


Figure 1. Backpack Quad dimensions. 
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Photo B. Boom detail showing staggered element rod holes and U-bolt 
boom splice. (Photo by Dave McGill.) 


PVC is positioned to extend 2" beyond one 
end of the 21.5" boom and is glued in place 
to that one boom only. 

Holes for the 1/4"-diameter spreader rods 
are drilled through the PVC rings into the 
boom. Care must be taken to drill perpen- 
dicular to, but not completely through, the 
boom—rather, stopping before the halfway 
point (see Figure 2). A piece of masking 
tape placed on the drill bit at the proper lo- 
cation will provide a depth gage for drilling. 
See Figure 3 for the locations of holes. There 
are four holes drilled in each ring, located 
at the 3, 6, 9 and 12 o’clock positions. The 
vertical holes (6 and 12 o’clock positions) 
are shifted 3/8" from the horizontal holes 
(3 and 9 o’clock positions) to prevent the 
holes from intersecting within the boom. 
Next, drill two horizontal holes complete- 
ly through the 4"-long PVC and boom. The 
diameter and spacing of these holes are de- 
termined by the U-bolt you will use to at- 
tach the boom to the mast. I used a 1-1/2" 
U-bolt made from 1/4" rod (see 
Photo B). Each boom half has one leg of 
the U-bolt through it. 

Drill a 3/32"-diameter hole 1/2" from one 
end of each of the 1/4"-diameter spreader 
rods. These holes will be used to support 
the copper wire elements. Finally, cut and 
drill a 1" x 2" x 1/8" piece of plastic or 
other insulative material to provide the 
coax-to-driver-element interface board (see 
Photo C). Now give all wood pieces a pro- 
tective coat of paint or varnish, if desired. 


Assembly 


First insert the four reflector spreader rods 
into the end of the 21.5" boom per Figure 
3. A length of #18 stranded copper wire is 
fed through each of the end holes in the rods 
and soldered to the starting end of the wire 
making a continuous loop. Tension the wire 
before soldering. The two director elements 
are similarly assembled at their appropriate 


Figure 2. Spreader rod detail 
(only one rod shown, for clarity). 
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Photo C. Coax-to-driver element interface board. (Photo by Dave McGill.) 


Director #1 


Director #2 


Figure 3. Boom layout and dimensions. 


location on the 22.5" boom. 
The driver element is assembled differ- 
ently. Insert the four driver element rods in- 
~ to the boom. Secure one end of a length of 
copper wire to the coax interface board and 
solder it to the outer conductor braid of the 
coax. For vertical polarization, the interface 


advertiser index 


board is attached to a horizontal spreader 
rod (at the 3 or 9 o’clock position). The loose 
end is then fed through the end holes of the 
other three of the spreader rods, temporar- 
ily attached to the interface board and 
soldered to the coax center conductor. Start 
with the total wire length of the driver 


Photo D. Disassembled Backpack Quad fits into a 3” x 24” stuff sack. 
(Photo by Dave McGill.) 


element 4" longer than the dimension spec- 
ified in Figure 1. This will allow extra length 
to attach the wire to the interface board, and 
for trimming to tune for minimum VSWR. 
The interface board is then temporarily held 
in place with tape on the remaining spread- 
er rod. The Backpack Quad is now ready 
for tuning. 


Tuning 

Use a non-metallic mast to mount the 
Backpack Quad. Tune for minimum VSWR 
by trimming 1/4" at a time off of the driver 
element wire. Reattach the shortened wire 
to the interface board, resolder it to the coax 
center conductor and recheck the VSWR. 
When minimum VSWR is obtained, stretch 
the driver wire element loop taught and 
attach the interface board and coax to the 
spreader rod with wire ties (see Photo C). 
A very respectable 1.1:1 VSWR at 146 MHz 
was achieved with 1.3:1 maximum at the 
band edges of 144 and 148 MHz. 


Field Use 


A wood hiking staff makes an ideal mast 
for the Backpack Quad. To obtain additional 
height, I suspend the antenna from a tree 
with nylon cord and rotate it via a length of 
cord attached to one end of the boom. 


The spreader rods can easily be removed 
from or inserted into the boom by flexing 
them. The disassembled antenna is very 
compact and will fit into a 3" x 24" nylon 
stuff sack as shown in Photo D. 


Conclusion 


The Backpack Quad met all of my design 
goals for a small, lightweight, backpack- 
able, low-cost, easy-to-build antenna. Al- 
though the antenna was developed for back- 
packing use, its great performance and com- 
pact folded size also make it an ideal emer- 
gency antenna for disaster response teams, 
Field Day use, T-hunting, or just a back-up 
antenna. These features, plus investing less 
than $10 and an evening to build it, make 
this a great little antenna project. 


Parts List 
* 2 each 1/2" wood dowel, 36" length 
8 each 1/4" wood dowel, 36" length 
8" PVC pipe, 1/2" diameter, schedule 40 


30 feet copper wire, # 18 stranded 
1 each 1" x 2" x 1/8" plastic strip _ 
1 each RG58/U coax, length to suit 
Misc.: glue, paint, U-bolt, wire ties. 
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Confessions of an Appliance Operator 


by Robert A. Manning K1YSD 
Reprinted from 73 Magazine, July 1969. 


Thundering across the airways and reverberat- 
ing from speaker cones throughout the length and 
breadth of “hamdom” has come, like the piercing 
wail of a cow with a stepped-on udder, yet another 
epithet with which to flail and degrade an ethnic 
group within the amateur radio fraternity, i.e., You! 
You! You! Unspeakable appliance operator, you!!! 

By over-simplification, an appliance operator is 
one who does not build his own equipment. He al- 
legedly has the intelligence of a mentally retarded 
and recently pole-axed ox, the energy of a three- 
toed tree sloth, thinks manual labor is a Spanish War 
hero, is as socially acceptable as a skunk-farming 
roto rooter man with an aversion to soap, deodor- 
ant and mouthwash (in fact, he supposedly possesses 
all the mandatory prerequisites for becoming one 
of Katy Winter’s closest friends); and his family 
tree—always suspect—is believed to be something 
he’s living in rather than descended from! 

At this point, it is necessary to clarify what is and 
what is not an appliance operator. Those who build 
at least 60% of their equipment can be classified as 
“home-brew specialists” or “artisans,” those who 
build 10% or less are “appliance operators.” The in- 
betweeners, for the purpose of this article, don’t count. 

There is, however, one nebulous Tinker Toy group 
that assumes the aura of, and is tolerated by, the ar- 
tisan. They, in tum, look down their noses at the pure 
appliance operator. These ersatz artisans, called Gahz- 
inters or Gahzonters do, in fact, build their own equip- 
ment... Uh Huh! In KIT form! (Hell, I know a 75- 
year-old li’l ole lady with arthritis, palsy, 60/60 vi- 
sion, who didn’t know the difference between a sol- 
dering iron and the south end of a north-bound mule, 
who assembled a 23" television kit—this hardly qual- 
ifies her as this year’s nominee for the second lead 
in David Susskind’s off-Broadway production of 
“Tom Swift and His Electronic Grandmother.’”) 

The Gahzinter is theoretically superior to the ap- 
pliance operator ’cause he really knows what goes 
on behind the front panel of his equipment. For in- 
stance, T1—the big black whatsis—gahzonter the 
chassis, the little glass things gahzinter the little 
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holes, then the chassis gahzinter the cabinet, the cab- 
inet gahzonter the table and the plug gahzinter the 
wall socket! (Whoopee! Electronic “silly putty.”) 

It must be obvious—even to the Gahzinter—from 
the title and tenor of this article that I am that most 
loathsome of all creatures, an appliance operator! 

There are many reasons that a person follows the 
path of the appliance operator—lack of time—lack 
of interest—inaccessibility of parts—ad infinitum— 
ad nauseam. My reasons are two-fold; I was born 
under an unlucky sign and am afflicted with the 
domino syndrome! 

Astrologers tell us that there are only 12 signs of 
the Zodiac—a gross untruth: There is a 13th sign 
(Heinie, The Municorn). The name Heinie was se- 
lected as a tribute to two of the unluckiest Muni- 
corns of them all, Buster and Lotta Heinie (named 
by parents with a perverse sense of humor). Unco- 
ordinated ““Three-Thumbed” Buster Heinie, so un- 
coordinated he couldn’t walk and whistle at the same 
time, and his twin sister, Lotta, a cross-eyed seam- 
stress who couldn’t mend straight; both came to un- 
timely ends. Buster traveled to India to take up snake 
charming and, on his first solo mission, was assigned 
a “deaf” cobra. Lotta, out of remorse, became a 
streetwalker in Venice. 

The symbol for the 13th sign, The Municorn (a 
cross between a large mule and a pygmy unicorn) 
was selected because it epitomizes a continuous ex- 
ercise in futility. 

The male Municorn (the Gaffer) retains its pygmy 
size and horn, while the female (the Frail) remains 
large and mule-like. 

The Municorn, understandably, proved to be un- 
prolific and soon became extinct. For each time the 
Gaffer approached the taller Frail, it was necessary 
to get a running start and launch himself into the air. 
(Now, the Gaffer, like the Koala bear, feeds exclu- 
sively on eucalyptus leaves and is in a constant state 
of inebriation—accompanied by the blind staggers 
which tend to limit the height and often times the 
direction of his hunger). Keeping in mind that the 
Gaffer retained the one single horn directly in the 
center of his forehead, 
and his inability to gain 
the required altitude, it 
was not an uncommon 
sight to see a Frail— 
with a startled, open- 
mouthed, bulging eye- 
ball pained look on her 
face—vaulting high in- 
to the air or dangling un- 
certainly from the up- 
permost limb of an ap- 
ple tree. 

You can usually:rec- 
ognize a “Municorn” by 
the soldering iron burns 
on his fingers, the crazy- 
quilt outer skin of band- 
aids, the battery acid holes 
in his clothes, singed eye- 
brows from overfilling 
his Zippo, and the 
cauliflower ear he got 
when trying to put a 
“gleem” in his XYL’s 
eye (he goosed her while 
she was brushing her 
teeth and she damned 
near decapitated him with 
the bathroom Dixie Cup 
dispenser). 

My second drawback, 
the domino syndrome, 
is a series of cataclysmic 
and destructive events 
set in motion by one sin- 
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gle action which blos- 


soms out in mathematical sequence inversely pro- 
portional to their desirability. 

It can best be explained by an example. Let’s say 
it snows; you haul out your snow blower and attack 
the mountains of snow, accidentally gulping up the 
aluminum driveway reflector which feeds through 
the chute with unbelievable force, and like some 
vindictive NIKE missile, embeds itself in your newest 
$65 snow tire. 

The tire, suddenly devoid of air, goes wham! The 
rear end goes plop! And the shock absorber goes 
snap! Pffsst! Clunk! Now, while you’re watching 
these mechanical high jinks, you absentmindedly 
run the snow blower into your son’s brand-new Flex- 
ible Flyer, which he’d brought out just before the 
snow fell, transforming it immediately into basket- 
weaving material, bend hell out of your impeller 
blades and send slivers into everything within a ra- 
dius of 50 feet—including the omni-present gog- 
gle-eyed poodle. 

Thence, in a fit of pique, you become, for the mo- 
ment, an olympic hammer thrower and hurl your 
snow blower high into a fir tree, ripping down your 
phone lines in the process. 

This, essentially, is the domino syndrome. 

The hardest part, of course, is trying to explain— 
coherently—to the phone repairman (who, when 
coming up the drive has wonderingly observed the 
harpooned snow tire, the pile of sawdust, the twist- 
ed sled runners and your wall-eyed hedgehog-like 
poodle and is now peering at you with a jaundiced 
eye, ready to burst into frenzied flight at your first 
suspicious move) exactly what snapped your phone 
line and precisely what your snow blower is doing, 
roaring away, in a fir tree 30 feet above the ground. 

Not long ago, I was involved in a domino repair 
project that began, as they all do, innocently enough. 
I had discovered that with two TVs coupled togeth- 
er on the same antenna, the broadcast receivers in the 
upstairs bedrooms buzzed loudly. Investigation showed 
that a simple two-set coupler eliminated the problem. 
I screwed the coupler into a shingle and, as usual, 
ended up needing about two inches of extra twin line. 
I gave a slight tug just enough to not only pull down 
the twin line, but the antenna and a cleverly secreted 
hornets nest, complete with its irate inhabitants! 

Later, after disengaging myself from the alu- 
minum monstrosity, hiking back from the tar pit 
where I’d gone to escape the now homeless hornets 
and applying Unguentine to the now-swelling stings, 
I climbed the roof and successfully re-installed the 
antenna. Unfortunately, on the way down, I slipped 
and clutched at the rain gutter for support. One end 
let go and I swung, pendulum fashion, back and 
forth past the kitchen window where my XYL was 
conducting a suburbian coven—a koffee klotch— 
with a local Gossiporter (Gossip/Reporter). (A Gos- 
siporter—there’s one in every neighborhood—is the 
end product of careful selective breeding during 
which the brain is completely disconnected from 
any thought processes and left to control only the 
dynamics for muscular activity. Since the brain no 
longer functions, the eyes and ears are left to absorb 
bits and pieces of information seen through cur- 
tained windows, heard over the back fence, or just 
imagined. These bits and pieces are assembled at a 
central point which I sincerely suspect is located 
slightly below the bottom-most verterbrae in that 
portion of the female Gossiporter’s anatomy which 
looks the most ridiculous in slacks or shorts. There, 
it is embellished, distorted and transmitted to the 
tongue—a perpetual motion muscle—which oscil- 
lates at a fantastic rate of speed and in a screech that 
will peel paint, break glass and givé every dog in 
the country an earache!) 

As I swung back and forth loudly screaming for 
aid and assistance, I heard the scorched-tongue vis- 
itor exclaim, “Good Lord! there’s a huge bumpy 
faced ‘ape’ swinging outside your window!” To this, 
my XYL replied, “Don’t pay any attention. That’s 


my husband, the dingbat! Yesterday he was playing 
Lloyd Bridges in the septic tank and today, appar- 
ently, he’s Tarzan!” 


The other end of the rain gutter finally let go and 


I sailed in a beautiful arc and was unceremonious- 
ly deposited into our utility trailer which, predictably, 
was filled to overflowing with a week’s greasy 
garbage, a number of dust-filled vacuum cleaner 
bags and several shovelfuls of rabbit droppings from 
our pet rabbit (my children, little sadists that they 
are—they take after their mother—call the rabbit 
droppings, “fat raisins”). 

Now, I’ve heard of being tarred and feathered for 
some heinous crime, but to be Unguentined, garbage- 
greased, dusted and rabbit raisined should be reserved 
as a Rettysnitch for failing to prostrate oneself in the 
direction of Newington, Connecticut, during the 2100 
broadcast, omitting a genuflection at the mere men- 
tion of the Newington deity—the spark gap—or for 
using Wouff Hong’s name in vain. (Incidentally, I 
understand that the National Simian Society is also 
located at Newington, Connecticut—there must be 
some moral significance in that fact somewhere!) 

Naturally, I had an audience that burst into im- 
mediate and uncontrollable, hysterical laughter, 


claiming that, as I climbed out of the utility trailer, — 


I looked not unlike a giant animated, slightly fuzzy 
and extremely malodorous toll house cookie. 

To make a long story short, after de-raisining my- 
self, I finally managed to remove the buzz from the 


broadcast receivers, but not before I’d discovered - 


that the holes I’d drilled in the shingle were letting 
rainwater into the cellar and managed to drop the 
largest of the AM receivers on my foot. 

Sitting, ankle-deep in rainwater, repairing the 


AM receiver was the project I was involved in when - 


I first heard the phrase, “appliance operator!” 

I’d just finished one of my better solder joints— 
slightly under an ounce of solder on the terminal 
board. Hearing the phrase appliance operator caused 
me to pop a diode and solder both my wedding ring 
and Timex watch to the B plus. 

In an attempt to loosen the ring and watch, I over- 
heated the connection, spoiling my solder joint, and 
accidentally slid my right thumb down the solder- 
ing iron, burning the thumb, my ring finger, left wrist 
and splattered boiling solder into the most inappro- 
priate spot in my lap—yeah! In fact, it went right 
through the button holes—talk about lead in your 
pencil . .. wheee!!! 

I screamed and leaped to my feet—the AM re- 
ceiver still attached to my left wrist. I was sucking 
on my burned right thumb, trying to extinguish the 
fire and shake loose that damned AM chassis when 
I noticed my father-in-law poke his head into the 
shack. He looked at me sadly and shook his head 
and, turning to my XYL, said, “Daughter, please 
don’t look in there—puulleease!!!—the damn fool 
is hopping around like a 230-pound sea numph, do- 
ing what appears to be a semi-lunar fertility rites 
dance, waving a radio over his head with his left 
hand and alternately sucking on his right thumb like 
a middle-aged male counterpart of Lolita and whomp- 
ing himself on the lower abdomen—or crotch— 
which, believe it or not, appears to be on fire! If that 
clot-headed wahoo ever starts fanning with the oth- 
er hand, he’s gonna start riding side-saddle, need a 
transplant, sound like Wayne Newton and you’ll be 


able to hear the ‘top forty records’ booming out of 


his navel. It wouldn’t surprise me if the jerk yelled, 
‘Shazzam!’ and leaped out the window!” 

All this happened one evening at: for the ham, 
2130 local; for the SWL, 9:30 p.m; and for any Cit- 


izen Bander who may be having this read to him, _ 


that’s when the little hand is on the 9 and the big 
hand is on the 6 and it’s dark outside. 


For what they’re worth, these are my reasons for 


being an appliance operator. 
In order to co-exist in the Artisan/Gahzinter world 


of amateur radio it has become necessary to devise 
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help you upgrade to a higher class license with monthly columns designed to teach you what you 
need to know in a fun and exciting way. We’ll answer your questions on hundreds of things— 
how to check into a new repeater, how to build a QRP transmitter, how to get on the ham 
satellites, how to fix that broken rig, how a transistor works. You’ll find it all, and more, in the 
pages of Radio Fun. 


That’s 12 issues of the only ham radio magazine that is geared especially for the newcomer, or 
any ham who wants to get more fun and excitement out of amateur radio—Radio Fun. 


Get more FUN out of radio with Radio Fun! 
12 issues—9 | 2.97 


CALL 1-800-677-8838 


70 Route 202, N « Peterborough, NH ¢ 03458 
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1 (603) 924-0058 » Fax (603) 924-9327 i 
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QST Subscriber 
1___ New Subscription Please Extend My Present Subscription 


] Canada add $7.00 plus .70 GST, Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00 
ase! Subscription Rate $14.97. 
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BATTERIE 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 


_LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while} 
| learning code! A fun & easy) 


| Code skills. Now the secret is| 
;/yours with this amazing) 
| syncronized breakthrough!| 
| Great fun tape for all licenses} 
| and classrooms! 
| Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and $2.00 S/H to: 


KAWA RECORDS 


P.O. Box 319-RF 
Weymouth, MA 02188 


Check or money order only. 
We ship all orders within 5 days. 
MA residents add 5% sales tax. 
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First & Still The Best 
The Mobile TM HW-3 
Multi-Band Mobile 

No Trap Antenna 


Also in stock, + ence 


full line of COMET Antennas - 


e Any 4 Bands (80-10 Meters) | 
¢ 10, 15, & 20 Meters 
— only $69.95 | 


Major Credit Cards honored. 


AXM ENTERPRISES 


41791 Loara St., Ste. B, * Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 
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Want help financing your hobby with profits from 
your own home-based business? 


Talk to Sue, NSORA Use Your Reader Service Card Today! 
Our Advertisers 


Want To Hear From You! 


Receiver/Spectrum Logger 

1 to 1300MHz with AM/FM/WFM/SSB 
Features 2000 memory channels, 16 search 
banks. Backlighted LCD display, Attenuator, 
Delay, Hold, Bank lockout, Cellular locked out, 
RS232 Control, 1 Year Warranty, & Earphone 
jack. Size: 2 1/4H x 6 1/2D x 5 5/8W. Wt 
160z. Ground frt: $6.95. 2 Day Air Freight: 
$9.95. Call or Fax Toll Free, 24 hours/day 


There are no small 
victories in the fight 
against heart disease. 


American Heart 
Association 


COMMUNICATIONS 


© 1992, American Heart Association 


10707 E. 106th Street Fishers, IN 46038 
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Radio Fun 
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DON’T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 

WORLD OF 

AMATEUR RADIO 
LIKE 


75 Amateur 
Radio Today 


12 ISSUES ONLY $19.97! 


DON’T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 

WORLD OF 

AMATEUR RADIO 
LIKE 


75 Amateur 
Radio Today 


12 ISSUES ONLY $19.97! 


Subscribe Now! 


Radi 0 Fu n 12 issues for $12.97 


L) YES! Send me one year (12 issues) of 
Radio Fun for the low price of $12.97 
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advertised in this issue of Radio Fun circle appropriate number. Please allow 6 weeks for processing of inquiry. 
Offer valid in the U.S. and possessions only. 


_} YES! | want to grow with 
73 Amateur Radio Today. 


Send me 1 year (12 issues in all) of 73 for the low price of 
$19.97! (Save over $15.00 off the cover price) 

Mail this postage paid card today. 

For instant service dial toll free:800-289-0388. 
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/ trake’s Mem Recee! , City State Zip 
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(1 Payment enclosed 4 Bill me 
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NO POSTAGE 
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IF MAILED 


IN THE 
UNITED STATES 


ER ES EAI Ss RT 
BUSINESS REPLY MAIL 


FIRST-CLASS MAIL PERMIT #211 MANCHESTER NH 
POSTAGE WILL BE PAID BY ADDRESSEE 


PO Box 4926 
Manchester NH 03108-9839 
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75 Amateur 
Radio Today 


PO BOX 7693 
RIVERTON NJ 08077-8793 


Talkin's No Fun 
Without A Jo Gunn! 


4+4STAR 


UPS 
SHIPPABLE 


Other Models & Sizes 
Available in 10 or 11 Meters 


MasterCard VISA 
lasterCar ISA gcor™ 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 

Ethelsville, AL 35461 

(205) 658-2229 

FAX: (205) 658-2259 

Hours: 9 am - 5 pm (CST) 
Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


THE FAMED 2 METER 


Also the ultimate for scanners bcb to 1300 MHz. 


A. S. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


$36.73 


+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.0.D. 
ALSO AVAILABLE IN 220 & 440 


“Service is the Reason For Our Success” 


Model 9209 __ Tel: (803)293-7888 P.O. Box 3461 
+9db Watts: 1-800-722-2681 Myrtle Beach , SC 29578 
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Printed Circuits 
in Minutes Direct 
From Photocopier 
or Laser Printer! 


8 1/2"x 11" 
Sheets 


Use household 
iron to apply. 


PaP BLUE 
For High Precision Professional PCB Layouts 
1. LaserPrint 
2. Iron-On 
3. Pecl-Off 
4. Etch 


Adds an Extra Layer of Resist for 
Super Fine Lines on Std Clad Bds 


-—— or 
PnP WET 
Easy Hobby Quality PCB's 
1. LaserPrint 
2. Iron-On 
3. Soak-Off w, Water 
4. Etch 
Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/100Sh$100 


PnP Blue or PnP Wet (No ete) 
Sample Pack 5 Shts Blue + 5 Shts Wet % 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mal 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908) 788-8249 


100% Money Back Guarantee!-Dealer Inquiries Invited 
CIRCLE 245 ON READER SERVICE CARD 


SAVE on ALL REEALISTIC 


SCANNERS & RADIOS ,- 


Will you 

pay too-much? 
For pricing, 

CALL FREE 
800-433-SAVE 


SINCE 1981 


$298 


377 PLAZA, GRANBURY TX..76048 
(TSRADIO 


ENGRAVED MAIL BOX PLATES 


2 renee 
A. Engraved on 
BOTH Sides 
(with aluminum f 
bracket) 


$15.50 


with contact}! 


attaches [yas 


C. Also Name and 
Call Sign Desk 
Plate 
with Standard 
Holder 
PEs BM 0x 


Select Color: 
Gold - Black Letters, 
Blue - White Letters. 


$9.50 


144/440 MHz dual band magnet mount mobile antenna 
gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you get a high gain '/2 wave over '/4 wave 
antenna. On 2 Meters, it's a full size 44 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 
mount and MFJ's famous one year No Matter What 
MFJ-1724B unconditional guarantee. 

$1.4°5 ‘Includes BNC adapter so you can use it with your handheld! 


High 
MFJ-1750 performance 
$19°5 2 Meter 5/8 

wave ground 
plane home station 
antenna gives you the 
maximum gain of any 


MFJ-557 


Have fun learning Morse code with 
this MFJ-557 Deluxe Code Practice 
Oscillator. It's mounted with Morse key 
g Meter antenna! and speaker on a heavy steel base so it 

ou get... shunt fed matching that stays put on your table. Earphone jack, 


bleeds off unwanted static and gives you ] trols. Adjust 
(SWE i tone lighigciant one, volume controls. Adjustable key. 


aluminum construction . . . low loss 
ceramic antenna insulator. Mounts on 1 
to 1'/ inch mast with single U-bolt. 


MFJ-1768 

$4995 

Enjoy 
super long 
range QSOs 
with this direc- 
tional high gain dual band Yagi. 5 Sernene: 
on 440 MHz and 4 elements on 2 Meters. 


Clips to your lapel near 
your ears -- no need to remove 
your handheld from your belt 
to talk or monitor calls. 

These tiny MFJ Speaker/ 
Mics are so small and light- 
weight you'll forget they're 
there -- until you get acall. MEJ- 285/283 book shows you how to 

Excellent audio. Has $24°° build proven antennas for 
swiveling lapel/pocket clip, PTT button your frequencies that work 
with transmit LED, earphone jack, using inexpensive materials 
lightweight retractable cord. For L you can find in your local 
connector order "L" model. 2x1'/4x'/4 in. hardware store. Covers 

Order MF J-285/L for ICOM, dipoles, vees, ground planes MFJ- ae 
Yaesu, Alinco; MF J-285/L for Ken- and quads. $ges 
wood; MF J-283 for split plug Alinco; 
MFJ-285W for ICOM IC-W2A. 


No-Code Tech's antenna 


ae MPI-A22B 
effortless 134 
CW with a deluxe 
MFJ electronic CW 
Keyer using a Curtis 9044ABM ahi mounted 
right on the Bencher iambic paddle! 

Iambic keying, speed (8-50 wpm), 
weight, tone, volume controls. RF proof. 
4'/sx2>/sx51/2 in. 


Learn Morse MEFJ-411 
code anywhere with $7 9° 
this pocket size 
battery operated MFJ 
Personal Morse Code Tutor”! 

This pocket size tutor 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. 

Select letters, numbers, punctuations 
or prosigns or any combination or words or 
QSOs with normal or Farnsworth spacing. 

Easy-to-use menu selection. Use 
earphones or built-in speaker. 

MFJ-949E Tune your antenna for 
$449°5 lowest SWR! MFJ-949E is 
the world's most popular 300 
Watt PEP tuner. Covers 1.8-30 MHz, has 
lighted peak/average Cross-Needle SWR 
/wattmeter, full size 300 watt dum my 
load, 8 position antenna switch and 4:1 
balun for balanced lines. 10x3x7 in. 


Write or call toll-free . . . 800-647-1800 


$419°5 . Nearest Dealer/Orders: 800-647-1800 

Technical Help: 800-647-TECH (8324) 

Join the Dae et Radio fun! d's °1 year unconditional guarantee * 30 day money back 

most reliable packet TNC is fully TAPR guarantee (less s/h) on orders from MFJ * Free catalog 
TNC-2 compatible, VHF and HF ere ae 
operation, free AC power supply, new ox uss. ES 
enchanced mailbox expandable to 512K (601) 323-5869; 8-4:30 CST, Mon-Fri 


MFJ-812B 


$2995 


Covers 2 
Meters and 220 © 
MHz. 30 and 300 Watt sales. nen 
reads relative field strength 1-250 MHz 
and SWR above 14 MHz. 4!/2x2!/4x3 in. 


MFJ-1270C 


FAX: (601) 323-6551; Add s/h 


with auto/reverse mail forwarding, WeFAX 
mode lets you print weather maps. 


* Permanently engraved on exterior plastic. « PrintType Name, and Number 
* Add $1.50 S&H 


MARION "Ss Box 358 Jaffrey, NH 03452 


MF J... making quality affordable 


Prices and specifications subject to change © 1994 MFJ Enterprises, Inc. 
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Radio Fun 


New 10 Watt 


Transceiver 


Only $499 


Made in USA 
Value + Quality 
from over 25years 
in ATV...W6ORG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
| box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 


TC70-10 has adjustable >10 Watt p.e.p. with one xtal on. 


439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 
Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007 =‘aryann (WB6YSS) 


BATTERIES 


*'NOW AVAILABLE**** 
ONE CHARGER THAT CHARGES ALL BATTERIES 
_ INTERCHANGEABLE CUPS FOR: 
YAESU, ICOM, KENWOOD, ALINCO, |i: 


STANDARD, MOTOROLA and more i, 


iCOM 
7S  13.2v 1400 mAh $53.00 
8S — 9.6v 1400 mAh $51.00 | ng3 70 
BP7 13.2v 600mAh $53.00 | uno4 70, 
BP8 8.4v 1400 mAh $50.00 | pps 7.2v 


— PB? 7.2v 
SA/SAT a PBB 12V 
BP82, BP83 PB-13  7.2v 


BP84 7.2v 1200 mAh 3” $39.00 | PB-14  12v 
BP85B 12v 600 mAh 3” $69.00 | PB-18 7.2v 


ALINCO 


PB1 12v 1100 mah 
1200 mah 
2200 mah 
750 mah 
1500 mah 
800 mah 
750 mah 
800 mah 
1500 mah 


®BOQOOHH HD ®O 


YAESU 
FNB-2 10.8v 600 mAh [ie 


KENWOOD 


EBP-10N° 7.2v @ 700 mAh 


FNB-4 12v 750mAh_ $39.00 
FNB-4A 12v 1000 mAh $55.00 
FNB-17 7.2v 6000 mAh $30.00 
FNB-10S 7.2v 1000 mAh $39.00 
FNB-12S 12v 600 mAh $40.00 
FNB-25 7.2v 600 mAh $35.00 
FNB-26 7.2v 1200 mAh $44.00 
FNB-26S 7.2v 1500 mAh $49.00 
FNB-27S 12v 800 mAh $49.00 


EBP-12N  12v 
DJ-F1T 

EBP-16N 7.2v 
EBP-18N° 12v 
DJ-180 DJ-580 
EBP-20N 7.2v 
EBP-20NX 7.2v 
EBP-22N 12v 


@ 700 mAh 


@ 750 mAh 
@ 600 mAh 


@ 800 mAh 
@ 1500 mAh 
@ 800 mAh 


THE HOTTEST CB/10 METER RIG GOING 
AM/FM/CW UP TO 80 WATT SSB 


HR2510 WITH EASY TO FOLLOW 
VHS VIDEO TAPE/INSTRUCTION BOOKLET 


1. HOW TO ADD CB/26-30 MHZ 
2. CONVERT RIT TO SLIDER 

3. BOOST UP TO 80 WATTS SSB 
4. ADD VARIABLE POWER 

5. ADD TALK BACK 


ONLY ONLY ONLY $259.95 
PLUS S/H $5.00 
M.O./COD/MC/DISC./VISA $264.95 


ULTIMATE MODIFICATION BIBLE VOL. IV 
NEW AND MORE COMPLETE!!! 


OVER 800 MIKE WIRING CODES FOR CB AND HAM RADIOS. §f 2xa+ 
OVER 400 CB POWER/MODULATION BOOST INSTRUCTIONS. ff 7 
OVER 200 MOD. FOR CB PLL'S. 
OVER 175 MOD. FOR HAM RADIOS. 
OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS 
WITH INSTRUCTIONS. 
OVER 25 SCANNER MOD. AND TEN METER RADIO MOD. 
OVER 20 PRECALCULATED MOD. CRYSTAL CHARTS. 
LINER SCHEMATIC’S AND ANT./COAX db GAIN/LOSS CHARTS. 


KDC SOUND . 
17294 FM 3083 Orders Only: 1-800-256-9895 

ONEY ORDER, C. 
Conroe, TX 77302 i Other Calls: 409-231-3753 NGmIsC: RisAGe ee 


MasterCharger I - Rapid charge in 1/2 - 2 1/2 hours 
MasterCharger I+l - Rapid charge two batteries - 
one at a time - CAN BE DIFFERENT BATTERIES 
_ MasterCharger Il - Standard charge in 5 to 8 hours 


CAMCORDER 


PANASONIC PB 80/88 ORIG. PAN. $39.00 
SONY NP77H 
SONY NP55 

SONY NP221 
CANON 8mm 
PANASONIC PALM 2400mah $39.00 
JVC GR TYPE C 
SHARP BT21/22 $45.00 
RCA/JHITACHI 8mm 2400mah $39.00 


SALE 


All 7.2 Voit 
at 1500 MAH 


BATTERY 
PACKS 


_*39.00 


PSARNCATISOS SOR 


New License 


These beautiful solid 
walnut plaques have 
been specifically 
developed for mounting 
your new 5x7 Amateur 
License. They come 


complete with polished & beveled faceplate, brass 
hardware, and detailed instructions. 


Order Now : (708) 931-6831 


( 24 hours - 7 days) 


S 1 9. 50 (plus $4.50 shipping & handling) 


Visa, Master Card, or 
Personal Check 
Accepted 


Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Illinois 60134 
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REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


KENWOOD TH22AT 
6v @ 600mAh 
6v @ 1200mAh 
PB34, 9.6v @ 600mAh 


YAESU FT-11R 
FNB31, 4.8v @ 600mAh 
FNB33,  4.8v @ 1200mAh 
FNB33(s), 4.8v @ 1500mAh 
FNB35,  7.2v @ 600mAh 
FNB38,  9.6v @ 600mAh 


2400 mah $39.00 
1000 mah $29.00 

500 mah $29.00 
2000 mah $36.00 


1500mah $36.00 


ALL BRANDS AVAILABLE 


ICOM-W21AT (carey & Biack) |} 
BP-157, 7.2v @ 900mAh 
BP-157(s), 7.2v @ 1500mAh 
BP-132, 12v @ 600mAh 


“available with and without microphone** 


MOTOROLA 
GP-300, 7.5v @ 1200mAh 


*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 


SEND FOR 
FREE CATALOG 


DEALER INQUIRIES 
WELCOME 


800-442-4275 —  N.YS. 718-631-4275 


Radio Fun 
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sterCard 


aa 


VISA MASTER CARD 
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DISCOVER 


Easy Tripod Mount 


Continued from page 10 


Photo E. Cl 


‘Ss 


ose-up of the collar joint. 
The heater hose provides a strong 
but flexible contruction material 


Photo F, Close-up of mounting bases 
or rubber caps. The stand is easily 
adapted for temporary or 
permanent use. 


angle brackets to mount the tripod to a fixed 
or sloping roof. When the tripod is mounted 
on a sloping roof one of the legs should be 
shortened to accommodate the slope of the 
roof. 

This tripod is versatile, easy, and inexpen- 
sive. It is a fun project to build and a handy 
accessory to any antenna array. 


for critical joints. 


Parts List 


10' section of either 1/2" or 3/4" Electrical Metal Tubing (EMT) 


4 or 5 hose clamps 

3 fastening screws with nuts or wingnuts 

1 truck or automobile hubcap or other mounting base 
Angle brackets as needed for mounting 

18" to 20" of 5/8" or 3/4' heater hose for mounting collar 
Rubber feet (optional—for portable or temporary use) 


Tools required for construction: 


Power drill and drill bits 
Hack saw or power sabre saw 
Sharp knife 

Yard stick or tape measure 
Screwdriver and pliers 


UNADILLA ANT 
MANUFACTURING 


PO Box 4215 Peeve (508) 
tHe BIGsicnat 2a. 
Amateur Antenna Kit 
40/80 Meter Antenna Kit 
For"Perfect Dipole" SWR 


24 Hour FAX 


Suggested 
list price 


$75 00 


Quick Installation-Nothing Else to Buy 


eo = EQS 


END-sulator as KW-40 


cums 
KW-40 
Trap 
— 55" 


END-sulator 


A complete kit includes: 

e W2AU 1:1 Balun (all stainless steel Hardware) 
e W2VS KW-40 Traps (pair) 
¢End-sulators™ (pair) 

¢ #14-7 Copper Wire (125) 

e Installation & Pruning Instructions 


Get "perfect dipole” (low SWR) operation on both bands, plus "second 
resonance" operation on 10, 15 and 20 meters. Complete instructions 
results in a quick, accurate installation and pruning to low operating 
SWR. 

Every component in the 40/80 meter kit is an old line, reliable 
UNADILLA product, time tested with hams for over 20 years. 


Contact Your Local Ham Dealer Today!!! 
To order direct call (508) 475-7831 or write 


for our informational brochure on our other fine products 
Baluns- Antenna Kits-Filters-Center Insulators-ENDsulators™-Coaxial Relays 
All products come with a 30 Day Warranty 
-NOTICE- 
We are the NEW manufacturers of the original 
JAMES MILLEN™ Products 
508) 975-2711 9am-5pm EST M-F 
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The Azden 7500H 


Continued from page 11 
Manual 


My 7500H came with the same manual that 
is provided with the 2 meter version of the 7500H, 
and the 10 meter, and the 220 MHz and the 440 
MHz versions—one manual fits all! A supple- 
ment was included that details the differences 
unique to the 7500H. A schematic of the Azden 
7500H was included. 


What’s 6 Meter FM Activity Like? 


At my QTH north of Philadelphia, PA, there 
are more than 10 usable 6 meter repeaters and 
new ones are still coming on the air. Because of 
6 meters’ coverage capability essentially all of 
the standard 1-MHz spacing repeater pairs be- 
tween 52 MHz and 54 MHz have been allocat- 
ed in this area. There are quite a few remote 
bases on 52.525 MHz and a reasonable amount 
of activity. All things considered it is general- 
ly quieter than 2 meters, 222 MHz, or 440 MHz. 
Most E-Skip openings are single-hop (one bounce 
off the E-Ionosphere layer)—usually providing 
communications out to approximately 1300 
miles. But it is possible to work stations using 
multiple hops—but much more difficult! From 
May and August 1994 (usually the best months 
for E-Skip), I worked stations in Florida, Geor- 
gia, Louisiana, Missouri, Tennessee, Indiana, 
Nova Scotia and Kansas on FM. 


During 6 FM E-Skip openings, most activi- 
ty is centered on the national calling frequency, 
52.525 MHz, and, depending on the strength of 
the opening activity can really be a mad scram- 
ble! Because the Azden 7500H is synthesized, 
it is possible to move to simplex frequencies on 
either side, such as 52.51 MHz, 52.49 MHz or 
52.54 MHz to avoid the crowd. As an example 
of what 6 FM has been like, during a break from 
writing this article I wandered into the shack 
and noticed some activity on 52.525 MHz. It 
was a station from North Dakota calling CQ. I 
worked him, didn’t hear anyone else work him 
and he went back to calling CQ and eventually 
stopped calling. While he was still calling, I 
turned the SSB rig on to check for activity and 
heard none. It is not unusual to hear activity on 
FM and nothing on SSB. It’s the old dead band 
question: If there is no activity, how can you tell 
if the band is open or not? With the jump in 6 
meter FM activity its been surprising to see just 
how many days 6 FM has been open this year! 


Summary 


The bottom line is that in spite of a few mi- 
nor rough spots, you can’t beat the Azden 7500H’s 
performance with any other equipment costing 
less than twice its going price. It’s a real bargain 
in today’s ham equipment marketplace and ev- 
ery 7500H owner I’ve talked to agrees with me! 

Special thanks to Charlie N3OUT (he has 
three 7500Hs and loves them all), and Mike 
N3DZM, for comments on their 7500Hs. 


Table 1. Expanded Receive Coverage Sensitivity 


Freq. (MHz) Signal (uV) Threshold (dBm) 
65 450 


-54 
-74 
-123.5 
<-127 
-127 
-110 
-96 
-87 
-80 
-40 


~ Petiphex Power Packs for Longer QS0 Time 


replacements for 


Min Level (uV)  1S-Unit (dBm) 


regular price 


Buy your radio 
from the manufacturer. 
Buy the battery pack from Periphex— 
where batteries are our only business! 


EP@RIPHGCX inc. 


Now Only #40 Each 


B One Year Warranty 

H Matched cell construction 

BH Case re-build service 

@ Long life, extended operating time 
Add $4.00 Shipping & Handling for first battery. 


$1.00 for each add'l battery - US. only 


MA residents add 5% tax. Available 
from your 


dealer... 


y thing low about our charge is the cost... 
1-800-634-8 ‘ 


Periphex, Inc. * 300 Centre Street * Holbrook, MA 02343 ¢ (617) 767-5516 ¢ (617) 767-4599 
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Confessions 
Continued from page 14 


a two-phase system to make it appear that I am a non- 
appliance operator. I’ve listed them here in the hope 
that they may help others in the same predicament. 

Phase 1 (Making your shack look non-appliance 
operator). Assemble the following: 

a. 1 ea. 1/2" wire brush to remove all the factory 
paint and lettering and give your equipment that 
“Spirit of St. Louis” look. 

b. 1 ea. Dymo labeller to relabel all the lettering 
you just wire-brushed off. (A magic marker is op- 
tional for the purist). Be sure to over-label every- 
thing—a light switch should read, “Switch,” “Lights,” 
“On-Off,” “Up and Down.” 

c. 1 ea. pop rivet gun (remove all factory perma- 
nent screws, nuts and bolts and replace with pop riv- 
ets). 

d. 1 ea. pkg. of slightly rusted machine screws 
for replacing non-permanent fasteners. ; 

e. | ea. package of assorted knobs, no two alike 
in size, shape or color. 

f. 1 ea. can of spray crinkle paint complete with 
“paste on” paint runs. 

Points to remember for Phase 1: 

a. Always have a chassis or two laid out on the 
bench with a Sams photo-fax laying beside it. 

b. Maintain a number of suspicious-looking wires 
dangling from various and sundry places—give the 
impression that one false move by the visitor will 
instantaneously turn him into an unrecognizable cin- 
der or arc weld him to the thunder jug in the comer. 

Phase 2: (Second, but by far the most important, 
in co-existence is sounding like a non-appliance op- 
erator.) 

1. Break in on a net or round table at the most in- 
opportune time to ask how your signal sounds since 
you substituted 8298As for 6DQ6s in your final. If 
someone should fall into the trap and ask what an 
8298A is, you can assume a pompous self-righteous 
air and inform him that to a dummy, that’s a 6146B. 

2. Be sure to be always looking for some obscure 
item—perhaps a transformer with one secondary of 
5,000 volts, one at 7.3 volts and one at 1.9 volts— 
all at 2 amps, or possibly a 0.007894 uF electrolyt- 
ic rated at 52 k VDC. One disadvantage to this is 
that you’re liable to get some of this junk. 

3. Be critical of all other signals. Make it sound 
as if you were carefully scrutinizing them on a scope 
(home-brew, of course). He’s always drifting, flat- 
topping or pushing it a little too hard. (I had one fel- 
la give me a complete analytical observation of my 
signal. I later found out he was running mobile at 
70 mph—half in the bag—and a hitch-hiker was 
tuning the rig.) 

4. During QSOs, nets or round tables, always miss 
a turn; then boom in explaining that you were just 
putting the finishing touches on your final stage. 

5. If the other station is using a transceiver, keep 
coming up a little higher in frequency until you’ ve 
reached the extremity of the band. 

6. Become a specialist in some practically 
unknown subject, like the comparative value of 
aluminum waveguides as opposed to galvanized 
waveguides. 

7. Become expert on one tube and its exact 
replacement. Be able to argue the non-existent 
merits of each. 

8. During QSOs, slowly insert carrier into your 
SSB signal, or slowly reduce your output until some- 
one brings it to your attention. Then correct it. 

9. Install a toggle switch in your mike cord. By 
flicking it a few times during transmissions you’ll 
give the appearance of “breaking up.” 

10. When asked about your equipment, tell °em 
it’s homemade—home-modified, altered and 
destandardized equipment. 

11. Assemble a glossary of epithets concerning 
those “durned appliance operators.” 

12. So that you won’t sound like a young whip- 
persnapper, keep a memorabilia folder containing a 
list of old-time operators, info on old radio shows, 
a sheet of “I remember when . . .” items. 

Incidentally, if you need any good unused ideas, 
let me know. I’m running a “going out of mind” sale 


Treat your fellow radio amateur as if he were 
someone special . . . he is!! 
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2201 E. Dominguez St. 
Long Beach CA 90801-5745 


The Kenwood TS-680S 
HF’ Transceiver 


by Marc Stern NIBLH 


What is the 680S? 


In brief, Kenwood took the TS-140S, a high 
performance uncomplicated HF mobile rig, 
and added 6 meters and a receive preamp that 
is active beginning at 21 MHz. (See the review 
of the 140S in the April 1988 issue of 73.) Like 
the 140S, the 680S has a general coverage re- 
ceiver, but even the receiver has an added fea- 
ture—45 to 55 MHz, low VHF coverage. 


Close Brothers 


Since the 140S and 6808S are so similar, I 
won’t elaborate on the features; however, I list 
them for those not familiar with the 140S. 

The front panel of the TS-680S contains 34 
controls, which are clearly labeled and er- 
gonomically well-laid-out. Those with thick, 
blunt fingers, though, should check the rig out 
before buying, since some of the buttons are 
small. 

Like all modern HF rigs, the 680S is mi- 
croprocessor-controlled. It has a multi-func- 
tion display that gives not only mode, but al- 
so frequency, memory channel, RIT, VFO (there 
are two), and frequency to 10 Hz. There are 
also on-air indicators, as well as a series of 
LEDs that light up when you activate the mem- 
ory scroll and allow you to see the contents of 
the 31 memories, or frequency lock. 

Other notable features include memory, 
VFO, and programmed scanning; a multi- 
function S-meter; LSB, USB, CW (QSK), AM, 
and FM modes; split operation; 8.8 kHz range 
RIT; IF shift to tune our QRM; 20 dB of front- 
end attenuation to protect your rig from local 
high-power stations; and speech processing. 

The rear panel contains connectors for the 
antenna and DC power. Two accessory jacks 
allow computer control and operation, as well 
as remote control. 

The rig is also fairly compact because it has 
a built-in cooling fan that eliminates the need 
for a heat sink. 


Something Gained, Something Lost 


The only 140S standard feature that’s non- 
standard on the TS-680 is VOX operation. 
Since the chassis of the 680 and its predeces- 
sor are essentially the same, something had to 
make way for the preamp. 

For many hams, it’s a more than acceptable 
trade-off. There are some operators who pre- 
fer VOX—and it’s an accessory option offered 
for the 680. Many, though, are happier with 
PTT operation. Finding the proper VOX lev- 


Radio Fun 


el in many rigs can be very tricky business, es- 
pecially if the rig isn’t thoroughly grounded. 
Without thorough RF grounding, ambient RF 
tends to creep up, and into, the microphone, 
and key up the rig unless you have the VOX 
set at such a high threshold that a thundering 
herd of elephants couldn’t activate it! So I, like 
many others, prefer the lack of complication 
PTT operation offers. 

A few years ago, VOX was far more im- 
portant because it allowed semi-break-in CW 
keying. However, the TS-680S features built- 
in QSK or semi-QSK, obviating that need. 


Why the Preamp? 


As you move up toward VHF, such rigs tend 
to generate their own system noise, which is 
superimposed on any atmospheric noise your 


rig picks up. This combo can often drown out” 


weak signal stations. A super front end helps, 
and a preamp—a device that amplifies in- 
coming signals just as they arrive to the rig— 
can make all the difference in the world. 


Testing the Specs 


Kenwood rates the 680S at 110 watts out, 
and my testing confirms this. The 680 consis- 
tently pumped 80 to 110 watts into a 50 ohm 
resistive load and kept this up for a long time 
on the HF bands. From 50 to 54 MHz, it puts 
out only 10 watts, so you may want to think 
about getting an amp. VSWR protection came 
on over 1.5:1, which is common to other Ken- 
wood gear I have tried. 

I found that the preamp adds about 1.5 
S-units to the receive capability of the rig 
(roughly 10 dB or so). 


Don’t miss out on any of the FUN! Call 1-800-677-8838 today and subscribe to Radio Fun!) 


Suggested Improvements 


Overall, I have surprisingly few nits to pick . 
at in the TS-680S, and those that I do have are 
easy to live with. For starters, I found that the 
power slide switch is anything but linear. A 
small movement produced a radically large in- 
crease in output power. Kenwood would be 
well-advised to swap the power output func- 
tion with one of the knobs, or combine it with 
a concentric control knob surrounding one of 
the other control knobs. 

I also found the display a little dim in bright 
daylight when I used the 680 mobile. Next, at 
10" x 11"x 4", and weighing 13 pounds, it may 
be a little bulky for smaller cars such as sub- 
compacts. 

Finally, the (two) slide control noise blankers 
are effective against ignition noise and pulse- 
type ‘‘woodpecker’” noise, but after a point they 
also affect the quality of the signal, causing it 
to pump and become distorted. All you have 
to do is remember to keep the adjustment be- » 
low halfway and you’ll be OK. 


Conclusion 


To sum everything up, I found the TS-680S 
multibander is quite a good radio. It measures 
up to, or exceeds, its specs and it is a pleasure 
to operate. The addition of the 6 meter mod- 
ule and preamp makes it a good value for the 
few extra hundred dollars the 680S lists for 
over the 1408S. RF 

Reprinted from 73 Amateur Radio, Septem- 
ber 1989. 
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A Simple Two-Knob Tuner 


by Cornelio Nouel KG5B 


Antenna tuners, couplers, line matchers, 

or whatever one wishes to call them, are al- 
most always a necessity when using solid- 
state transceivers. Many of these transceiv- 
er rigs already come with one built in. Of 
course, they’re expensive, being automatic 
and all that. The one described here is very 
simple—it uses only three components, be- 
sides the regular hardware, and will tune 
continuously from 3.5 to 30 MHz, without 
switching. The original circuit was known 
as the “Multiband 

_ Tuner” and was 
used in the fifties 
and sixties for in- 
 terstage and output 
tanks in tube trans- 

- mitters. Recently 
_ the VKs and ZLs 
_ have adapted the 
idea as a regular 
matching network 


“The tuner described here 
is very simple—it uses 
only three components, 
besides the regular 
hardware, and 
will tune continuously 


C2a, C2b is a dual 360 pF receiving type, 
tandem variable capacitor. Cl is also a re- 
ceiving type capacitor of about 320 pF. These 
capacitors will work well up to 150 watts or 
so. For higher power, a special transmitting 
type would have to be used. L1 should have 
about 6 nH. The one shown has 22 turns, 
single-spaced, #18 tinned copper wire, 1" in 
diameter and 2" long. The form itself is about 
3" long. Fiberglas, plexiglas, ceramic or oth- 
er good insulating material should be used. 
PVC is definitely 
not recommended. 
Self-supporting air- 
wound coils are 
good, however, if 
you can find one. 

Mount the coil 
vertically if possi- 
ble. The top of the 
coil should be con- 
nected to one of the 


between the trans- sections of C2. The 
ceiver and the trans- fr om 3.5 to 30 MHz, other section must 
mission line. ot * . 2” _ be connected to ex- 

The main part of without switching. actly the middle of 
the tuner is the RF ; L1—that is, at 11 


transformer, which 
consists of L1 and L2. This transformer is 
simultaneously resonated by the dual 
capacitor C2a, C2b at two different 
frequencies: one in the range of 3.5 to 10 
MHz and the other in the range of 10 to 30 
MHz. The output from the transmitter is 
fed through C1 to the transformer. L2 is 
the output winding to the transmission line, 
which can be either balanced or unbalanced. 
The circuit is essentially a modified S-P 
_ network. 
The tuner should be built in a metal cab- 
_ inet. The one shown in the photos is 3.5 x 8 
_ X 6 inches, which left enough space to in- 
_ clude an IN-OUT switch and an SWR me- 
_ ter, which are not described here. C1 must 
_ be insulated from the cabinet by plastic shoul- 
_ der washers, or by some other convenient 
_ way. The shaft (variable) should be con- 
_ nected to the input socket and the stator to 
_ the tap at L1. A well-insulated knob should 
be used to avoid RF burns. 


turns down. The in- 
put capacitor (C1) must be connected at five- 
and-a-half turns from the top. L2 is made of 
five turns of #18 insulated hookup wire 
wound tightly, and in the same direction, 
over the five or six bottom turns of L1. Oth- 
er similar coils can be used, as long as the 
inductance is about 6 pH. The high frequency 
tap should always be half way down the coil 
and the input tap halfway between the top 
of the coil and the high-frequency tap. You 
can experiment and perhaps find better com- 
binations. In any case, make all connections 
short and well-soldered. 


Testing and Operating 


Connect your radio to a good SWR_ 


meter and then to the tuner. At the output of 
the tuner, connect a 50 ohm dummy load. 
Set the SWR meter to “reflected” and both 
tuner knobs to “mid-scale.” Now feed about 
25 watts of carrier at the middle of the 
80 meter band and adjust the “band” knob 


Photo B. Inside the cabinet. 


Photo A. The completed tuner. 


(C2a,b) until a dip is found. Next, adjust 
the input capacitor (C1) to deepen the null 


‘or dip. Repeat a couple of times until the 


best dip is found. Now you can mark the 
panel for future, permanent calibration. 
Repeat the procedure at the middle of each 
desired band. 

This completes the testing and calibration 
of the tuner. The actual operation is exactly 
the same; however, because of the reactive 


Remove for 
Balanced Feed Line 


component of the antenna, the knobs may 
not fall exactly in the same place. In actual 
use, the tuner is capable of handling SWRs 
as high as 10:1 and perhaps even higher. 
Some bands being more forgiving than 
others. 30 meters seems to be more marginal 
because it is closer to the edge of the range. 
Remember to always tune for a DIP with 
low power. This will protect your tuner and, 
more importantly, your transceiver! 


Figure 1. All-band two-knob tuner. 


Parts List 


Cl 
C2a, C2b 
Ll 


320 pF receiving type 


L2 


360 pF dual, receiving type 
6 pH = 22t #18 spaced tinned copper 


1" diameter form, 


winding length about 2" 
5 turns #18 insulated hookup wire over bottom of L1, 

same direction 
Other items: Cabinet, knobs, coax and open-wire connectors. 
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BAND TRANSMITTER 
Miniature (2% x FAX. 


L———ttransmitter pro- 
vides 10 dBm centered at 10.525 GHz. 
Integrate microstrip patch antenna elirsi 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica- 
tion links. 

, Camplete Assembled System ..........sccssses 


Plus $3.50 Shipping and Handling 
9025 Coldwater Road, Bidg 100A, Fort Wayne, IN 46825 
(800) 826-5527 

Visa « MasterCard » Check « Money Order - COD 


Money-Back Guarantee 
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Use Your — 
Reader Service 
Card Today! 
Our Advertisers 
Want To Hear 
From You! 


QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 


theory Key words underlined. Over 
7,000 sets in use! For beginner, OMs, 
XYLs & kids. 


NOVICE 
TECHNICIAN 
GENERAL 
ADVANCED 
EXTRA 
Shipping 1-$3.00 
2 or more -$4.00 
CLUB DISCOUNTS 


$11.95 
$10.95 
$ 9.95 
$15.95 
$14.45 


VIS SG Antennas (5 of 48) 37 


Order Today! 
from 


VIS STUDY CARDS = 
P.0.BOX 17377. Hs Ps) 
HATTIESBURG, MS 39404 


CIRCLE 104 ON READER SERVICE CARDS 


RAMSEY FX 
TRANSCEIVER 
AND 
IC-22S OWNERS 


Conversion Kits for full 


frequency coverage, direct 
thumbwheel entry, 5 KHz 
spacing. 


Send SASE for details to: 


TECHNOLOGIC CONCEPTS 
1803 Mission Street Suite 308 


Santa Cruz CA 95060 
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At Last... 


Well, we’re finally ready to finish up our 
parts identification odyssey and move on to 
something new. (Really, I mean it this time!) 
So, here goes: 


Fuses 


In small electronics, the clear, glass fuse is 
very common. The primary issue with a fuse 
is the current rating. Unlike with other parts, 
you don’t want to use one with a higher ora 


lower rating. To replace a 3-amp fuse, you must - 


use another 3-amp fuse. Check the voltage 


rating, too. Most fuses of this kind have a 


250-volt rating, but some are marked for 
32 volts or some other odd number. And, some 
are slow-blow, which means they are designed 
to be able to pass momentary currents which 
exceed their ratings. Be sure to use the same 
kind. 

Some walkies and other small pieces of 
equipment use tiny fuses which look like 
resistors. If you’re not sure, check the board 
marking; fuses are marked F, not R. These 
little fuses usually must be ordered, either from 
the manufacturer or from a supply 
house. 

By the way, fuses are either good 
or open. If you pull a fuse and read 
zero ohms across it, it’s good. Only 
once in my entire lifetime of elec- 
tronics have I ever seen a fuse which 
was otherwise. That one was in the 
speaker circuit of a stereo receiver, 
and it measured about 10 ohms, caus- 
ing that channel to be weaker than the other 
side. I never have figured that one out! 

Always remember: Fuses are there to 
protect you and your gear. Never jump (put a 
wire) across a blown fuse, or you’ll probably 
cause serious equipment damage as the 
current flows unchecked through the short 
which caused the blown fuse in the first place. 
You might even start a fire or get hurt! 


On the Surface 


A popular new technology which has many 
Technicians scared is called SMD, for 
“surface-mount devices.” This new method of 
packaging and mounting parts was developed 
to permit the amazing levels of miniaturiza- 
tion we take for granted today. Instead of parts 
having leads, most SMDs just have flat, metal- 
lic edges which can be soldered directly to the 
printed circuit board. That way, no holes are 


required in the board, and the parts can also. 


be very small. Can SMD-based gadgets be 
fixed? Sure! It is, however, important to have 
a good, fine-tipped soldering iron, a magnifi- 
er, and good eyesight and dexterity. 

Many of the parts look like little, rectangu- 
lar blobs, with few markings. Resistors gen- 
erally are marked with the same system used 
for normal-sized Japanese capacitors. So, a 
1k-ohm unit would be marked 102. That’s a 
one, a zero, and two more zeros for the mul- 
tiplier. SMD capacitors often have no mark- 
ings at all! The transistors usually have three 
legs, of course, but the numbers may be mean- 
ingless to most Techs. The ICs are much small- 
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by Michael Jay Geier KB1UM 


er than the normal kinds, and sometimes the 
legs are so close together that you can’t 
unsolder one without making a big solder bridge 
and possibly damaging the board. Before you 
go inside and ruin your HT, get an old, dead 
portable CD player or something like that from 
the next hamfest and practice soldering and 
unsoldering the miniscule parts. You can learn 
to fix SMD-based devices, but it ain’t for the 
squeamish! 

Well, I think we’ve finally ended our parts 
identification journey. There are some 
uncommon parts, such as SCRs and opto- 
isolators, but we’ ve covered just about every- 
thing you’re likely to run across in normal 
servicing. Now, let’s go on to something com- 
pletely different. 


Eenie Meenie Mynee Mo 


Once upon a time, hams built their own sta- 
tions. From the radios to the power supplies 
to the antennas, the average ham constructed 
everything, and pride in one’s station was a 
big part of the radio experience. In fact, that’s 
where the tradition of beginning each contact 
with a signal report came from; your putting 


“While buying is certainly easier 
than building, it involves lots of 
decision making, and it pays 


to do it carefully.” 


a good signal into, say, Tanzania, was quite an 
achievement, and you really wanted to know 
how your audio or CW note sounded, because 
there was no guarantee that it was any good. 

Although homebuilt stations are still quite 
common in countries with less-developed 
economies, here in the Western world they’ ve 
become pretty rare. Today’s commercially 
available technology has far outstripped what 
you can build yourself. That doesn’t mean, of 
course, that homebrewing is dead; lots of hams 
still build equipment for the sheer fun of it, 
and for the learning that invariably accompa- 
nies any construction project. 

So, chances are, you will buy all or most of 
your ham gear. While buying is certainly 
easier than building, it involves lots of 
decision making, and it pays to do it careful- 
ly. Sure, you can just go down to the local ham 
store or call a mail-order outfit and plunk down 
the old credit card, but you probably won’t get 
the best radio for you, or the best price, by 
buying in such an indiscriminate manner. Let’s 
take a look at how to get the most radio for 
your money. 


On the Menu 


Before you can buy, of course, you must 
have some idea of what it is you’re looking 
for. Since most new hams begin with 2 meter’ 
HTs, let’s start with that. 

With a walkie, there are two basic choices: 
big and small. Just a few years ago, small HTs 
had very few features; you had to buy a full- 
sized one to get memories, CTCSS (continu- 


ous tone-coded squelch system), and such. Not 
anymore! Even the smallest HTs now have all 
the goodies, including autodialers and various 
paging functions. Some even have alphanu- 
meric labels for the memories and autodialers— 
you can store the names associated with both 


phone numbers and repeaters, such as “Mom” 


or “Metro.” 


So, it might seem to make sense to just go ° 


and buy a really small walkie and be done with 
it. That might be the way to go, but it also could 
be a big mistake, depending on how you plan 
to use your radio. 


Huh? 


OK, sure, you want to talk to other hams on 
the thing, but where? If your primary interest 
is portable operation, a tiny rig is great, 
because you’re much more likely to take it 
with you, and it’s easy to carry. But many hams, 
especially those on a budget, use their walkies 
for mobile operation, too. And some use them 
as base stations. So, what’s wrong with a 
mini-rig in the car? The biggest problem with 


that scenario is the mini-sized audio output 


most of those rigs produce: You just can’t hear 
the darned thing over all the engine and road 
noise. Is there a way out? Yes, you can buy or 
build an external audio amplifier and speaker, 
and that'll do the trick. But, the bigger HTs are 


quite a bit louder to begin with, and many can ~ 


be used as-is, with no external amplification. 

Also, there’s the matter of RF output. While 
just about all of today’s HTs put out at least 
5 watts when running on 13.8-volt car power, 
they also get pretty hot doing that. The near- 
ly universal method of heat-sinking the final 
RF output module is to screw it to the radio’s 


back, which is made of metal. That does cool — 


the final pretty well, but it also makes for enough 
heat to actually melt the vinyl upholstery in 
many cars! And, of course, it ain’t 
great for the radio either, because 
heat is the enemy of all electronics. 
A bigger radio has more heat-sink- 
ing area on the back, so it doesn’t 
get quite as hot. 

Some of the new mini-rigs are 
using MOSFET (metal-oxide semi- 
conductor field-effect transistor) 
final modules. These radios are much 
more efficient at making RF power, so batter- 
ies last longer, and the cases don’t get nearly 
as hot when you run the maximum power. 
Before you run out and buy one, though, be 
forewarned that there’s a tradeoff. (Isn’t there 
always?) While very efficient, the new mod- 
ules can’t take a very wide range of voltages. 
So, radios employing them usually can t 
accept car power without the use of an exter- 
nal voltage regulator. That means, of course, 
an extra box and extra expense. 

Five or 6 watts should be fine if you live in 
or near a city. Heck, some repeaters can hear 
such signals from 50 or more miles away. But, 
for more reliable communications, higher 
output power really helps. Most mobile rigs 


offer between 20 and 50 watts. You can get a. 


small “brick” amplifier to boost your HT’s 
output to those levels. Uh oh, another expen- 
sive box. 

Just about any walkie can be successfully 
used in the car, but some are definitely easier 
and more pleasant than others. A speaker-mike 
really helps facilitate operation while driving, 


but it is yet one more thing to plug in. And that. 


brings up my primary objection to mobile HT 


operation: It’s so much trouble to connect it 


all up that you’ll probably find yourself leav- 
ing the thing home! Do you really want to go 


to all that hassle just for a 20-minute trip to, 


the store? A real mobile rig avoids all the trou- 
ble, but it’s a big expense and can be a theft 
magnet, depending on where you live. 


Well, there’s lots more, but ’m out of room. 


So, until next time, 73 from KB1UM. 
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Capacitors 


By this time, I hope you can start to make 
some sense out of those squiggly lines on a 
schematic. We’ ve worked on transistors, ap- 
plied some of Mr. Ohm’s law to resistors, and 
now we'll take a look at the mysterious world 
of capacitors. 

If you look in some of the older books on 
electronics, especially from the golden days 
of radio, the word capacitor was rarely used. 
Instead, you’ ll find the word condenser. Dig 
deep inside an old ’30s table radio and you’ll 
see the word “condenser” written on a lot of 
the parts in the chassis. Many of the condensers 
were made of mica and looked like domino 
blocks with colored dots. This was the color 
code used in those days. Lucky for users, the 
times do change. 

Today, you’ll never run across the word 


(a) Fixed 
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“condenser.” Today’s capacitors are really a 
marvel of the 20th century. Why, even in my 
high school days, a capacitor of 1 farad would 
be impossible to build. Now, we have super 
caps with over 1 farad of capacitance, Most 
are the size of a coin! 

In Figure 1 you will see the schematic sym- 
bol for a capacitor. No matter what the mate- 
rial used to make the capacitor is, the symbol 
is always the same. 

Capacitors come in a lot of different types. 
Not counting the surface mount critters, there 
are at least over a dozen common types. To re- 
ally get a handle of the variety out there, pick 
up. a Digi-Key or Mouser Electronics catalog 
and thumb through the capacitor section. 


What They Do 


A capacitor has the unique ability to pass or 
conduct an AC source while at the same time 


(b) Variable 


. Figure 1. Schematic symbol for a capacitor. 
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block any DC from passing. This characteris- 
tic is put to use every time we need to couple 
one stage to another, with either stage having 
a DC voltage riding on top of the signal we 
want. An example of this would be the oscil- 
lator to the driver in'a small transmitter. The 
oscillator’s collector is tied to the supply volt- 
age, normally +12 volts or so. A capacitor is 
used to pick off the RF from the collector, and 
pass it to the next stage without any worry 
about shorting the collector to ground. The 
very same thing happens on the output side of 
the transmitter. A capacitor couples the output 
from the collector to the filter without short- 
ing the final amplifier’s collector to ground. 

We can take this a step further, too. On the 
collector of the PA transistor you’ ll normally 
see several capacitors connected to ground. 
Since we know a capacitor does not pass DC, 
what are they doing here? Well, the answer is 
quite simple. Each capacitor, depending on its 
value, will shunt to ground any stray RF float- 
ing on the +12 volts on the collector line. The 
small inductor acts like a capacitor, only back- 
wards. An inductor will pass DC but block an 
AC signal. If any of the unwanted RF gets past 
the inductor, the capacitors will shunt it to 
ground. The larger the value of the capacitor, 
the slower the AC frequency to be shunted. 
That’s why you’ ll see a combination of values 
ranging from several hundred mF to only 0.001 
mF. Capacitors used this way are known as 
decoupling capacitors. They decouple the 
supply voltage from any stray RF. On audio 
amplifiers, you’ll sometime see decoupling 
capacitors rated in the thousands of mF. This 
keeps the audio PA tame as it decouples the 
audio amplifier from the supply line. 

Here’s a troubleshooting tip to keep in the 
back of your head. If you’re working on a 
receiver/transceiver that keeps on eating 
fuses as soon as you power up the receiver, 
check the large decoupling capacitors located 
on the audio PA stage. It’s a good bet that one 
or more has developed a short and is pulling 
the supply to ground. I’ ve found that cheap 
consumer market radios suffer from this 
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problem, most likely due to low-grade 
capacitors used during assembly. Armed with 
this knowledge, you can be certain when 
doing voltage checks that there should be no 
DC voltage passing through a capacitor. 

Large value capacitors are also used in 
power supplies. Here their function is to filter 
out any remaining AC from the rectifier 
before passing the now-filtered DC to the volt- 
age regulators. A rig that produces a hum on 
transmit may have one or more capacitors in 
the power supply going bad. The reason for 
having the hum only during transmit is the im- 
mense amount of current required for the trans- 
mitter. Most transceivers require only | to 1.5 
amps on receive. In transmit, the current can 
jump to over 20 amps! This sudden demand 
for current will pull down the supply and will 
almost guarantee that a bad capacitor will show 
itself. OK, one more hint. If you need to re- 
place one capacitor in your power supply 
because you have yourself a hummer, replace 
all the filter capacitors, If one is bad, the rest 
won’t be too far behind. 

When looking over a schematic, you may 
come across a case in which two capacitors 
are connected in series without any apparent 
reason. Ah, but there is a reason. Since all 
capacitors have a working voltage, or the 
voltage they like to be at, some circuits may 
have a voltage that is too high. A normal 
electrolytic capacitor may have a working volt- 
age of 25 VDC with a maximum surge of 
35 VDC. By adding capacitors in series, you 
increase the working voltage of the series string. 
But what’s the downside of putting capacitors 
in series? Well, you lose capacitance. Placing 
two 1000 mF caps in series produces only 500 
mF of capacitance. The working voltage dou- 
bled, but the capacitance was cut in half. 
Remember, capacitors in series are like resis-- 
tors in parallel. Mr. Ohm has a formula to 
compute the values of series and parallel 
capacitors, too. 

We’ ll take a closer look next month when 
we start adding up capacitors and resistors in 
both series and parallel. 
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Grounding Your Antenna 


Antenna systems and grounds go togeth- 
er something like hands and gloves. The top- 
ic of grounding is of vital interest to every 
ham operators, shortwave listener, scanner 
buff, or anyone else who puts up radio 
antennas. This month “Antennas, Etc.” will 
take a look at some of the basics of the ground 
system. There are two basic reasons why 
antenna systems have a grounding sub- 
system: lightning protection and efficiency 
of the antenna. 


Lightning Protection 


Lightning is a scary thing to antenna own- 
ers. Lightning is a huge mega-bolt of elec- 
tricity that can blow apart trees, ruin a house 
and start fires. When lightning dances around, 
radio stuff is in danger. . . as are radio folks. 

When the lightning hits your antenna, it 
can eradicate it. The late Mac Parker W4II 
was my “Elmer” (circa 1959), and he had a 
section of a ceramic antenna base insulator 
that was plated with copper much like those 
“bronzed” baby shoes that parents like so 
much. Mac spent his career with the Feder- 
al Communications Commission (FCC), and 
had manned an FCC monitoring station in 
the area of Portsmouth, VA, just prior to 
World War II. One of the antennas was a 
copper pipe vertical insulated from ground 
by that ceramic insulator. Lightning struck 
the antenna, and melted the copper, causing 
it to adhere like electroplating to the copper 
insulator . . . which broke into three sections. 
Mac kept that insulator as a souvenir to 
remind him (and teach young radio buffs) 
of the danger of lightning. 

Let’s deal with one myth right now: An- 
tennas do not “attract” lightning, the fears 
of your squeamish neighbors and spouse 
notwithstanding. Lightning tends to strike 
the highest object around the space where it 
was going to hit anyway. If your antenna is 
the highest thing around, then-it will 
“attract” the lightning in the same manner 
as a lightning rod. If the antenna is proper- 
ly grounded, then it may well serve a pro- 
tective role. But the important thing to 


Ground Bus 


Transceiver 


antennas, etc. 


by Joseph J. Carr K4IPV 


remember is that the lightning did not pick 
your locale to strike because an antenna was 
present ...it was going to strike there 
regardless of the presence of an antenna. 

Lightning protection for an antenna 
requires at least two 5/8-inch, 8-foot-long 
ground rods driven into the soil almost all 
the way. These rods are connected in paral- 
lel by #10 or larger wire (#8 aluminum ground 
wire for TV antennas works OK), or heavy 
copper battery cable, or heavy copper braid. 
The ground rods are also connected via the 
same type of wire to the ground connection 
on the antenna and transceiver. 

Always check local electrical codes re- 
garding lightning grounding of radio anten- 
nas, and design your system to at least meet 
(and preferably exceed) those minimum 
requirements. Your homeowner’s insurance 
may not pay off if your system is struck by 
lightning if your ground system does not 
comply with local codes, or if it was not 
licensed and inspected by the local govern- 
ment. 


Efficiency 


Radio transmitting systems work better 


when a good ground is used. Some anten- 


nas won’t work at all when the ground is 
poor. I recall the first random length wire 
antenna I built in the late 1950s. That an- 
tenna worked poorly, and I got little RF 
“bites” off the key, transmitter chassis, and 
microphone. The reason is that the station 
was on the second floor of my parents house, 
and the “ground” was a piece of #14 
antenna wire running down 15 feet toa 
4-foot ground rod driven into the ground 
only 12 inches. The length of the ground 
wire was too great for 40 meter operation (it 
was a significant fraction of a wavelength), 
and the ground rod was too short, and not 
driven into the ground far enough. 

Figure 1 shows a proper ground rod. The 
ground rod itself is at least 5/8-inch diame- 
ter, and is 8 feet long. At the top end, there 
is a compression connection for the ground 
wire. If you go to the local electrical supply 
shop, the most likely ground rod will be steel, 
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Figure 2. Inside the shack grounding system. 
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Figure 1. The antenna ground rod. 


and while sufficient, is not the best choice 
for radio (as opposed to electrical power) 
applications. The better ground rods are 
copper-clad steel. Because of the skin effect, 
the RF currents from your transmitter 
system will flow largely in the copper 
coating, seeing a lower resistance. 

Some people advocate placing a trench 
filled with copper sulphate around the 
antenna ground rod. Supposedly, it reduces 
the ground resistance. In my experience, this 
is largely unncessary (except possibly in 
really poor ground resistance areas of the 
country). It might also be seen as environ- 
mentally not too cool to place the copper 


| compound around the ground rod. It’s also 


true that the stuff washes away with time, 
and the treatment has to be repeated. 

The ground wire must be quite heavy. The 
instruction books say use at least #10 AWG 
wire, with #8 being preferred. The normal 
aluminum ground wire for TV antennas is 
#8, and is usually sufficient. Otherwise, try 
to get some #8 copper wire. Sources include 
automotive supply stores that sell “primary 
wire” intended for older cars’ electrical sys- 
tems. Automobile battery cable and heavy- 
duty braid are also useful. Some people use 
the braided copper shield conductor stripped 
from the larger sizes of coaxial cable 
(RG-8/U or RG-11/U). If you use coax shield, 
then double it up by parallel connecting two 
lengths of identical braid to decrease resis- 


tance. In any event, the wire from the 
antenna to ground, or from the transceiver 
to ground, must be as short as possible. 


Inside the Shack 


Figure 2 shows the configuration of the 
ground system inside the shack. The main 
ground bus is made from 7-inch or 8+inch 
wide copper roofing flashing weighted 
1-Ib/ft or higher. The ground bus runs along 
the rear of the desk or surface where the rigs 
are located. ‘ 

Each item of the station (transceiver, ATU, 
second rig, outboard receiver, etc.) is 
connected to the ground bus by the same 
kind of thick conductor as is used to connect 
the bus to the ground rod(s). Take a look on 
the back of your transceiver for the ground 
connection. If it is properly designed, it will 
be large .. . there’s a reason for it: The 
designer intended you to use a thick wire 
(#8, #10 or braid). 

WARNING: No ground system will 
protect your rig or your house from light- 
ning absolutely. Even properly-designed 
lightning grounds will allow enough elec- 
trical energy through to damage a rig. It may 
also start a fire, or create other havoc. If you 
follow good grounding practices and obey 
local electrical codes, then you will mini- 
mize the damage, reduce its probability, and 
at least qualify for insurance coverage (if 
you have insurance). 
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Trick or Treat on the Radio 


Working with sixth-, seventh-, and eighth- 
graders in the classroom is a challenge in 
every sense of the word. I am on a never- 
ending quest to come up with exciting, high- 
ly motivating lessons that are within the grasp 
of the “reluctant learners” yet challenging 
enough for the gifted students. No easy task. 
Fortunately, amateur radio in the classroom 
affords teachers the opportunity to use 
creative teaching techniques to make the 
learning process an exciting oe for 
everyone involved. 

Several weeks before last Halloween, I lis- 
tened as the kids plannned their Halloween 
parties and costumes. I knew that the eighth- 
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graders would be dressing up as their favorite 
literary characters on that day. This has be- 
come a Halloween tradition at Intermediate 
School 72 in Staten Island, New York. 

I enlisted the help of several local hams 
who stayed in a classroom with the “the 
literary characters” from my radio classes. 
The rest of the class gathered at the ham shack 
in my classroom. We listened attentively as 
the costume-clad children described their 
attire and their “character” to us via the ra- 
dio. We used 220 MHz and 440 MHz HTs. 
The students at my end had to listen care- 
fully, ask good questions, be brief, and take 
useful notes so that we could then use the 
information to guess who the characters were. 


Photo B. Students in another classroom had to guess the characters 
over a 2 meter rig. 
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Photo A. The radio students loved dressing up for Halloween. 


This was a fun way to ignite some holiday 
spirit and to reinforce auditory skills on the 
radio. 


Pumpkin Geography 


My next project for the holiday nearly end- 
ed in disaster. I had the children bring in 
pumpkins to decorate in class. Of course, 
since this was radio class, we didn’t paint the 
traditional Jack O’ Lantern faces. The chil- 
dren were to select a pumpkin similar in size 
to the globes I have in my room. We found 
that the larger pumpkins were much easier 
to handle. For this project, the children were 
going to create pumpkin globes. 

This was the third year that P ve conduct- 
ed this activity at Halloween, and the kids 
love it. But the most important lessons to be 
learned are these three: get organized, be pre- 
pared, and do it quickly. Two students left 
their pumpkins in the warm classroom over 
the weekend. There are no words to describe 
the odor that permeated my room for days! 

We first began by covering the work area 
with newspapers and setting up coffee cans 
filled with water-soluble markers, permanent 
markers, and water-based acrylic paints. I 
also had piles of colored construction paper, 
glue and scissors laid out neatly for the class. 
We strategically placed several globes at the 
work stations so that the children could work 
together and share materials. 

We cleaned the pumpkins to ensure a smooth 
surface. We then made a list of the locations 
to be recreated on our pumpkin globes with 
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water-soluble markers. It’s a good idea to 
draw everything with these markers first in 
case a mistake has to be erased. After sketch- 
ing the North and South Poles, the students 
measured halfway between them to locate 
and draw the equator. Their pumpkin globes 
also had to include the prime meridian, the 
four major oceans (Atlantic, Pacific, Indian 
and Arctic), and the seven continents (North 
America, South America, Africa, Asia, 
Europe, Australia and Antarctica). 

Once the equator was successfully traced 
around the pumpkin, it was easier to locate 
the continents and place them in their right 
size and proportion. Some of the children 
chose to cut out the continents from colored 
construction paper and glue them to the pump- 
kin. Everything had to be labeled, including 
the most important location—our own. 

Once every item was properly placed, it 
was time to fill in with the paints. A student’s 
father donated a display case for us to show- 
case our wonderful array of pumpkin-globes. 
We had so many pumpkins left over that we 
were able to create a display of traditional 
designs as well. 

A project like this takes a lot of effort and 
hard work. The children, however, learn many 
useful skills. After you get past the terrible 
odor that appears if you keep the pumpkins 
too long, the glue and paste all over every- 
thing, and the little strips of paper on the 
floor, you can really appreciate what a great 
geography lesson this activity can be. Have 


fun! 
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Big 2 Meter Antennas Bring in 
the Noise 


When operating mobile, 2 meter hand- 
helds and dual-band handhelds should 
always be run on an outside antenna for best 
results. Recent studies by the land mobile 
radio industry reveal up to 30 dB signal loss 
(1,000X) when transmitting inside a car or 
truck with just a little rubber antenna stick- 
ing out of the top of the handheld. Worse 
than the major drop in signal strength to the 
distant repeater is the elevation of radio 
frequency energy zinging around the inside 
of the vehicle, over-exposing everyone in 
the front and back seat. 

Lesson learned: Never run a 2 meter or 
dual-band HT on its little rubber antenna in- 
side the metal vehicle. 


Adding an Antenna 


Adding a dual-band or single-band—or 
for that a matter 4 triband—mobile antenna 
is easy. Gutter mounts make for a quick 
setup, and for rental cars, magnetic mobile 
antennas work out quite nicely. You may 
need a SO239-to-BNC adapter that will take 
the mobile antenna plug and adapt it down 
to your handheld BNC antenna receptacle. 
Make sure to not strain this connection point— 


Photo B. Adding an 
outside antenna to 
your handheld may 
require a BNC-to 
SO-239 adaptor. 
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the BNC receptacle on your handheld goes 
directly to the circuit board of your radio; if 
you flex this a bunch, you’ll ultimately 
create problems by lifting a trace off the 
board. 

If you’re running a single- or dual-band 
handheld mobile, chances are you’ ve heard 
some interesting sounds when you were 
downtown. Pager tones, three conversations 
at once, beeps and boops, and an elevated 
noise level that your squelch couldn’t hush 
up. This is normal—your receiver is swamped 
by all of the outside signals coming in from 
out of band. As soon as you drive away a 
mile or so from the downtown area and trans- 
mitter sites, you’re back to normal. 

Running a handheld or mobile unit on a 
big single-, dual-, or triband base antenna 
will dramatically improve your simplex and 
distant-repeater range. Running the little rub- 
ber antenna inside a house can lead up to 20 
dB loss (100X) because of metal interfering 
with the signal. For instance, many houses 
are stucco and chicken wire surrounds your 
operating area. The chicken wire holds the 
stucco on the outside. Chicken wire acts like 
a screen to your signal, so an outside anten- 
na again is advised. Other homes have 
aluminum foil insullation. 

All of the major antenna manufacturers 


Photo C. Hand-held transceiver circuits may need 
filters when external whips are added. 
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produce single-, dual-, 
and triband home an- 
tennas, and they go up 
in minutes by affixing 
to the vent pipes com- 
ing out of the top of your 
house. 

When you hook up 
your mobile or HT to 
an outside home anten- 
na, the UHF band will 
probably sound just 
great, but the 2 meter 
band may again be filled 
with beeps, boops, 
squawks, tones, and 
triple conversations 
coming in all at once. 
Here again is overload at its worst, and it’s 
a problem encountered on both handheld 
units and most mobile transceivers. If you 
live a long away from the city, no problem— 
but if you’re located next to strong trans- 
mitting sites, it can be a major problem. It’s 
not that the radio is bad or you have a lousy 
receiver—it’s just that the receiver is not in- 
tended to be swamped by these out-of-band 
signals. 


Bandpass Filters 


The cure is a bandpass filter, and until 
recently these giant cans were actually over- 
kill and could wipe out your wallet to the 
tune of over $1,000. Now there are small 
four-cavity bandpass filters, and the most 
popular one that I have tested is for the 
2 meter band from Sinclabs, Tonawanda, 
New York; 716/874-3682 for literature and 
technical specifications. 

They offer a 4 MHz bandwidth, 2 meter 
filter that will handle up to 150 watts going 
through it, yet it offers 100 dB of out-of- 
band attenuation to signals trying to creep 
into your radio from fire departments, 
police, pagers, taxis, utilities, and hospital 
paging networks. Simply disconnect the coax 
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Photo A. Adding an external mobile whip will 
improve a handheld’s range dramatically. 


that goes to your transmitter, and screw it 
into one end of the bandpass filter. Now get 
a coax jumper, screw it into the other end of 
the bandpass filter, and run it back to the 
transceiver. Connect it up and presto, all of 
those strange sounds that were swamping 


_| your 2 meter handheld or 2 meter mobile 


unit on the base antenna are gone. All you 
hear is the 2 meter band without interference 
from the outside. 

If your equipment is modified for VHF 
out-of-band reception, you will still be able 
to make out calls on the marine VHF band, 
as well as on police, fire, and aeronautical 
bands. But signal levels will be way down— 
a lot. This is because the bandpass filter has 
steep skirts that begin blocking signals be- 
low 144 MHz and above 148 MHz. 

The bandpass filter requires no external 
power. There are tuned cavities inside the 
filter network that have been pre-adjusted 
specifically for the 2 meter band. Just hook 
it up, and enjoy. 

If you’re looking for a way to improve 
your 2 meter reception and get rid of un- 
wanted out-of-band interference, the band- 
pass filter is a great way to go. 


Photo D. A technician sweeps a bandpass filter circuit for tight skirts 


over 4 MHz. 
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02D42 Digital Novice by Jim Grubbs Geared to make you a more 
knowledgeable participant. $8.50 


WS5GWNC Technician Class License Manual: New No-Code 

by Gordon West This book covers everything you need to become 

a Technician Class Ham. Every question and answer on the exam- 

ae is found in this one book. FCC Form 610 application. 
9.9: 


01A87 Shortwave Listener’s Antenna Handbook Primer 
antenna theory. $13.95 


AR4432 W1FB’s Help for New Hams by Doug DeMaw WIFB 
Complete for the newcomer. Put together a station and get on the air. 


AR2286 First Steps in Radio by Doug DeMaw WIFB Series of 
OST articles. $6.00 


SHORTWAVE 


NBPAW94P 1994 Passport to World Band Radio by 
Internatior2! Broadcasting Services, Lid You'll get the latest station 
and time grids. $17.95 


URS19 Shortwave Receivers Past and Present edited by 
Fred J. Osterman Guide to 200+ shortwave receivers manufactured in 
the last 20 years. The Blue Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and expanded. 
This specialized book compiles issues 1 through 25 of the RTTY 
Listener Newsletter. Contains up-to-date, hard-to-find information on 
advanced RTTY and FAX monitoring techniques and frequencies. 
$19.95 


09S42 The Scanner Listener’s Handbook by Edward Soomre 
N2BFF Get the most out of your scanner radio, $14.95 


CRBTIO Tune in on Telephone Calls by Tom Kneitel K2AES 
Formatted as a frequency list with detailed description of each service 
and its location in RF spectrum. $12.95 


UE205 Guide to Radioteletype (RTTY) Stations by J. 
Klingenfuss Updated book covers all RTTY stations from 3MHz- 
30MHz. Press, Military, Commercial, Meteo, PTTs, embassies, and 
more. $12.95 - : ad 


CRBASG Air Scan Guide to Aeronautical Communications 
(5th Ed.) by Tom Kneitel K2AES Most comprehensive guide to 


_ monitoring US aeronautical communications. Covers all Cana- 


dian land airports and seaplane bases, plus listings for Central 
America, the Caribbean, North Atlantic, and the Pacific Territories. 
$14.95 


07A66 Aeronautical Communications Handbook — by Robert 
E, Evans Exhaustive, scholarly treatment of shortwave aeronautical 
listening. $19.95 


CRBTSR The “Top Secret” Registry of US Government 
Radio Frequencies (7th Ed.) by Tom Kneitel K2AES This scanner 
directory has become the standard reference source for frequency and 
other important information relating to the communications of federal 
agencies. $19.95 

CRBFCF Ferrell’s Confidential Frequency List, New 
Revised Edition compiled by A.G. Halligey All frequencies from 4 
MHz-28MHz covering ship, embassy, areo, Volmet, Interpol, num- 
bers, Air Force One/Two, more. $22.95 

15A002 Scanner and Shortwave Answer Book by Bob Grove 
Most frequently asked questions by hobbyists. $13.95 


CRBNDS National Directory of Survival Radio Frequencies 
by Tom Kneitel K2AES Handy and concise reference guide to high in- 
terest communications frequencies required by survivalists. $8.95 


CRBSM1 Scanner Modification Handbook, Vol. 1 by Bill 


_ Creek provides straightforward step-by-step instructions for expand- 


ing the operating capabilities of VHF scanners. $17.95 


CRBSM2 Scanner Modification Handbook Vol. 2 by Bill 
Creek Here it is—a companion to Vol. I. In fact, Vol. 2 has a section 
that provides improved approaches and updated techniques for the 
mods in Vol. 1. There’s 18 new exciting modifications for popular 


P scanners. $17.95 


AR4025 Beyond Line of Sight. This book shows why, as we 
know today, VHF radio waves can travel thousands of miles. Shows 
how hams discovered or pushed forward the discovery of the propa- 
gation modes that make VHF DX possible: tropo, sporadic-E, aurora 
and auroral-E, meteor scatter, F-Layer propagation, transequatorial 
propagation and earth-moon-earth. $12.00 


AR1995 ARRL 1995 Handbook (71st Ed.) Features: added DSP, 
improved treatment of Pi and Pi-L, all new all-digital-logic, plus lots 
more. $30.00 


AR1086-4 ARRL Operating Manual (4th Ed.) Information on how to 
make the best use of your station, including; interfacing home comput- 
ers, OSCAR, VHF-UHF, $18.00 


AR3657 QRP Notebook by Dave DeMaw WIFB Presents construc- 
tion projects for the QRP operator. $10.00 


AR3207 W1FB’s Design Notebook by Dave DeMaw WIFB Filled 
with simple practical projects that can be built using readily available 
components and common hand tools. $10.00 


AR0402 Solid State Design Good, basic information, circuit de- 
signs and applications; descriptions of receivers, transmitters, power 
supplies, and test equipment. $12.00 


AR4173 Now You’re Talking! All You Need To Get Your First 
Ham Radio License (2nd Edition) 

A complete study guide for the Technician and Novice written exam. 
Practical information every beginner needs is written clearly and simply 
and in small doses. $19.00 


AR4718 ARRL Repeater Directory 1993-1994 19,000+ listings with 
digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordi- 
nators, ARRL special service clubs, and beacon listings from 14 MHz to 
24 GHz. $6.00 


AR3398 The DXCC Companion by Jim Kearman KRIS Spells out 
in simple, straightforward terms what you need to be a successful DXer. 
$8.00 


AR1250 Log Book—Spiral $3.50 


AR2197 ARRL Data Book Valuable aide to the RF design engineer, 
technician, radio amateur, and experimenter. $15,00 

AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FM1 Practical designs and specific information on construc- 
tion techniques and sources of material. $20.00 


AR3851 Hints and Kinks Ideas for setting up your gear for comfort- 
able, efficient operation. $10.00 


ARRL License Manuals Complete FCC question pools with an- 
swers. 


AR4181 Technician Class $ 6.00 
AR4688 General Class $12.00 
AR3274 Advanced Class $ 8.00 
AR3282 Extra Class $ 8.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by 
Martin Davidoff K2UBC Expanded and revised. Focusing on satellites 
built by and for the international radio amateur community. $20.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) Tells everything 
you need to know about this popular new mode. $12.00 


AR4645 Satellite Anthology The latest information on OSCARs 9 
through 13 as well as the RS satellites, the use of digital modes, tracking 
antennas, RUDAK, microcomputer, and more! $10.00 


AR4483 Weather Satellite Handbook (4th Ed.) by Dr. Ralph 
Taggart WBSDQT Expanded and revised to reflect today’s weather-fax 
satellite technology. $20.00 


AR4653 Companion Software for Weather Satellite Handbook 
5 1/4" MS-DOS Floppy. $10.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9KI Learn 
how to hunt DX and obtain hard-to-get QSL cards. $12.00 


AR3762 Your QRP Operating Companion No special rigs or ex- 
pensive equipment to enjoy the excitement and challenge of low-power 
operating. $6.00 

AR3169 QRP Classics Compilation of ARRL publications on build- 
ing receivers, transmitters, transceivers, accessories. $12.00 


AR4270 FCC Rule Book A must for every active radio amateur. 
$9.00 


ARO0356 Morse Code: The Essential Language by L. Peter Carron, 
Jr. W3DKV Expanded and revised in its 2nd edition. How to handle dis- 
tress calls heard not only on the hambands but on maritime and aircraft 
frequencies, $6.00 ; 


AR4114 Low Profile Amateur Radio For the Ham who lives where 
antennas are frowned upon. From hiding your antenna to operating with 
low power. This books tells you how to get on the air using these tech- 
niques—and others—without calling attention to yourself. $8.00 
AR3983 Understanding Basic Electronics An ARRL book. 314 big 
pages. This explains everything very simply: the math, DC, AC, transis- 
tors, even tubes (wow!). Dirt cheap at $17. Isn’t it about time you under- 
stood the fundamentals? $17.00 


UHF/VHF PACKET 


TAB3222 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KR3T “...the definitive guide to amateur packet operation."—Gwyn 
Reedy W1BEL Only $16.95 

20N019 U.S.Repeater Mapbook by Robert Martin The Guide for 
traveling radio amateurs. $9.95 

TPO01 The Basic Guide to VHF/UHF Ham Radio by Edward M. Noll 
Provides a first rate introduction to the 2.6 and 1.25 meter bands as well 


as 23,33, and 70cm. $6.95 


q NEW BOOKS | 


AR3177 The ARRL Spread Spectrum Source Book. From a de- 
Ceptively simple beginning, a group of experimenters set out to develop 
first theoretical and later practical systems for spread spectrum commu- 
nications. This book consists of articles, papers and government reports 


that document the process whereby amateur spread spectrum progressed 


from the drawing board to the airwaves. $20.00 


_ TAB11077-8 Encyclopedia of Electronic Circuits (Volume 5) 


by Graf & Sheets. 753 pages. Anyone who likes to build stuff will go 
bananas over this treasure trove of circuits. Tons of ‘em, for every 
imaginable application. Most of these circuits have been gleaned from 
recent radio and electronics magazines. Heck, I counted over 50 taken 


from 73 articles, and four from QST. Just the index to the five volumes 
_ Of circuits runs 55 pages of small type, with three columns to the page! 


This has got to be one of the biggest bargains yet for builders, develop- 
ers, and experimenters. It’s a huge book and weighs a ton. $35.00 


XTAL-1 The Crystal Set Handbook by Phil Anderson WOXI. 
Want to give a kid an exciting present? Or maybe yourself? Crystal sets 
are alive and fun. Here’s a whole book packed with crystal set circuits 
that anyone can build. You may get interested enough to join the 
Crystal Set Society and get their newsletter. Now start saving those oat- 
meal boxes, okay? 133 pages $10.95 


TAB 339643 Tuning In To RF Scanning—From Police to Satellite 
Bands. Bob Kay. 150p 1994, Tab Books. This is a wonderful book for 


the VHF-UHF scanner listener. It explains about the various radio_ 


AR3959 Your Packet Companion Perfect for the packet newcomer. 
$8.00 


AR3878 Your VHF Companion Explore the fascinating activities on 
the VHF bands, FM and repeaters, packet, CW & SSB, Satellites, ATV, 
transmitter hunting and more. $8.00 


03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive RT- 
TY guide ever published. $8.50 


bands, antennas, the laws, and lists frequencies for every imaginable 
service . . . including the Secret Service, FBI, military, IRS, prisons, 
Fish & Wildlife, McDonald’s order windows, nuclear search teams, 
railroads, Russian satellites, Treasury Dept., wireless microphones for 
concerts, and so on. $14.95, 


TAB 447748 The Shortwave Listener’s Q&A Book—Everything 
you need to know to enjoy Shortwave Listening. Anita McCormick. 
142p 1994, Tab Books. Choosing receivers, accessories, antennas, fre- 
quencies, and getting QSLs. SWL is an exciting hobby . . . that’s what 
got me interested in hamming . . . Wayne. $12.95 


“SEEK YOU” by The Ham Band—The titles include “Always on the 
air”, “On the Monday Evening Grayline”, “Radio Widow”, “The Trip to 
Dayton”, “The Contest” and seven more. The ham radio CD started as a 
bit of a joke by Andrew and Lissa Huddleston who quickly discovered 
that there are many experiences that radio hams go through which are 
interesting enough to sing about. The result is a concept CD that tells a 
little story about the life of a typical radio amateur and his or her prob- 
lems with the family when the obsession becomes too great! The Ham 
Band includes some world famous musicians; the legendary pedal steel 
player, Buddy Emmons, the pianist “Pig” Robbins and the drummer 
Kenny Buttrey who both played on Bob Dylan’s Nashville albums. 
Tommy Allsup who plays bass and guitar on many of the songs was a 
member of Buddy Holly’s band. This is an extremely entertaining CD 
and will strike a chord with any radio ham, SWL or XYL—an ideal pre- 
sent! SYCD $15 SYTAPE $10. 


TAB2701 Transmitter Hunting by Joseph Moell and Thomas 
Curlee Radio direction finding simplified. $19.95 


UE202 RTTY Today by Dave Ingram Modern guide to amateur ra- 
dioteletype. $8.95 


MMHEO3 First Book of Modern Electronics Unique projects that 
are money saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows 
you when and where you can tune them in. $9.50 


WGP87158 1994 North American Callbook The 1994 North 
American Callbook lists the calls, names, and address information for 
500,000+ licensed radio amateurs in all countries of North America. 
$29.95 


MMH24 Radio Handbook, 23rd Ed. by William I. Orr W6SAI 840 
pages of everything you wanted to know about radio communication. 
$39.95 : 


WGP1234 1994 International Callbook The new 1994 
International Callbook lists 500,000+ licensed radio amateurs in the 
countries outside North America. It covers South America, Europe, 
Africa, Asia, and the Pacific area (exclusive of Hawaii and the U.S, 
possessions). $29.95 


TAB10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated 
history of the Heath Company. Includes many fond memories con- 
tributed by long-time Heathkit employees. $9.50 


12E76 Basic Electronics Prepared by the Bureau of Naval 
Personnel Covers the important aspects of applied electronics and elec- 
tronics communications. $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau 
of Naval Personnel Sequel to Basic Electronics, thorough treatment of 
the more advanced levels of applied electronics. $9.95 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by 
Rufus P. Turner and Stan Gibilisco An exhaustive list of abbreviations, 
and appendices packed with schematic symbols and conversion tables. 
$26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One compiled by M.N. Beitman 
An invaluable reference for anyone involved in Vintage Radio restora- 
tion. $11.95 > 


20N096 How To Read Schematics (4th Ed.) by Donald E. 
Herrington Written for the beginner in electronics, but it also contains 
information valuable to thé hobbyist and engineering technician. $14.95 


WLSWOCP Radio Operator’s World Atlas by Walt Stinson, 
WOCP. This is a compact (5x7), detailed, and comprehensive world at- 
las designed to be a constant desk top companion for radio operators, 
$17.95 


20N020 Secrets of RF Circuit Design by Joseph J. Carr Written 
in clear non-technical language, covers everything from antennas to 
transistors, $19.50 . 


CODE TAPES 


73T06 “The Stickler” $5.95 

6+ wpm—This is the practice tape for the Novice and Technician licenses. It 
is comprised of one solid hour of code. Characters are set at 13 wpm and 
spaced at 5 wpm. 


73713 “Back Breaker” $5.95 

134. wpm—Code groups again, at a brisk 13+ wpm so you'll be really at ease 
when you sit down in front of a steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don’t quit now. Go for the extra class license. We send the code 
faster than 20 per. 


73725 “The Mind Boggler” $5.95 

25+wpm Friendishly generated by kindly old Uncle Wayne for hams 
with a strong need for self punishment. Once you've conquered 25 per 
let Unk know if you need a 50 wpm tape. 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, 
Underlined, Quiz on back. Formulas worked out. Schematics at your finger- 
tips. Used SUCCESSFULLY by ages 6 to 81! 


ViSO1 
viso2 
ViSo3 
ViSO4 
VISOS 


NOVICE 


TECH 
GENERAL 
ADVANCED 
EXTRA 


poo 


I Uncle Wayne’s Bookshelf Order Form 


I You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


] Shipping: All US orders add $5.00 shipping, shipped UPS. (Please provide street address.) 


| Make checks payable to “Uncle Wayne's Bookshelf.” 


Foreign Orders: Choose one: Q surface shipping + air shipping (Surface shipping may take 2 to 3 months.) 
i] Note: The actual foreign shipping costs will be additional to regular shipping and handling. 


Uncle Wayne’s Bookshelf 


- BOOKS FOR BEGINNERS ARRL BOOKS REFERENCE SOFTWARE 


GGTE Morse Tutor From beginner to Extra class in easy self-paced lessons. 
Code speeds from 1 to over 100 words per minute. Standard or Famsworth 
mode. Adjustable tone frequency. Create your own drills, practice or actual ex- 
ams. Exams conform to FCC requirements, 5 1/4” floppy for IBM PC, XT, AT, 
PS/2 or compatibles. 


GG52/5 Morse Tutor 5.25" Disk $19.50 
GG31/2 Morse Tutor 3:5" Disk $19.50 
GGADVS Advanced Edition 5.25" Disk $29.95 
GGADV3 Advanced Edition 3.5" Disk $29.95 


20N021 No Code Ham Radio Education Package Computer software pack- 
age. Includes computer aided instruction software (IBM compatible), 200 page 
Ham Radio Handbook. $29.95 


Lanze Code Programs—{Available on 5 1/4" * disk.) Inexpensive com- 
plete study guide code programs for both the C64/128 Commodores and the 


IBM compatibles. Programs include updated FCC questions, multiple choice an- 
swers, formulas, schematic symbols, diagrams, and simulated (VE) sample test. 
“ IBM Part# Commodore Part# — Price 
Novice LZIBMO1 LZCOMO1 $14.95 
Tech LZIBM02 LZCOM02 $14.95 
General LZIBM03 LZCOM03 $14.95 
Advance LZIBM04 LZCOM04 $19.95 
Extra (New Pool) LZIBM05 LZCOM05 $19.95 


* Add $2.00 for 3 1/2" Disk 


LZIBM06, LZCOMO06 IBM/Commodore Tech No Code—Lanze Code 
Program Contains all the authorized FCC questions and answers used in test- 
ing formulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 

IBM97 Amateur Radio Part 97 Rules New Edition, complete FCC rules. 
$9.00 


ANTENNAS 


UE220 The Easy Wire Antenna Handbook by Dave Ingram K4TWJ. 
Gives you all of the needed dimensions for a full range of easy to build and 
erect “sky wires.” $9.95 


WGP87034 All About Cubical Quad Antennas by William Orr and 
Stuart Cowan “The Classic" on Quad design, theory, construction, operation. 
New feed and matching systems. New data. $11.95 


TAB 3270P Practieal Antenna Handbook—Second Edition, 1994, 
Joseph Carr; Tab Books. This 560-page book is a real treasure. Joe starts with 
the fundamentals of antenna and feedline theory, explains about propagation 
of all kinds, and then provides a ton of easy antenna construction projects. It 
covers antennas and feeders for all bands. You'll have a ball with this book. 
By the way, the explanations are simple and well illustrated, with some math 
where it’s unavoidable, but it won't bog you down. It even has the ZL-Special 
antenna, which I've used on 20m with some spectacular DXing success. It has 
an extraordinarily low angle of radiation and made it so I could always work 
the rare stuff first... Wayne. $26.95. 

AR4734 ARRL Antenna Book The new 16th Edition represents the best 
and most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $30.00 

AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, 
loops, yagis, reduced size antennas, baluns, Smith Charts, antenna polariza- 
tion. $10.00 

AR2545 Antenna Compendium Vol. 2 Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection, $12.00 § 
AR2626 Companion Software for Antenna Compendium Vol. 2 5 
1/4" MS-DOS floppy. $10.00 

AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, plus 
loops, arrays, mobile, direction finding, controlled currents, computerized, in- 
stallation, overloads, plus 40 new articles for beginner’s to advanced. $14.00 
AR2618 W1FB’s Antenna Notebook by Dave DeMaw WIFB Get the 
best performance out of unobtrusive wire antennas and verticals. Build tuners 
and SWR bridges. $10.00 

WGP87107 All About Vertical Antennasby William Orr 
Comprehensive coverage of amateur communications. $11.95 

WGP87042 Beam Antenna Handbook by William Orr and Stuart 
Cowan Everything you need to know about beam design, construction, and 
operation. $11.95 

WGP87077 Simple, Low-Cost Wire Antennas For Radio Amateurs 
by William Orr and Stuart Cowan All New! Low-cost, multi-band antennas; 
inexpensive beams, “Invisible” antennas for hams in “tough" locations! New 
data. $11.95 

AR2200 Antenna Impedance Matching by Wilfred N. Caron Most 
comprehensive book written on using Smith Charts in solving impedance 
matching problems. $20.00 

AR0410 Yagi Antenna Design A Ham Radio series polished and ex- 
panded by Dr. Lawson. $15.00 

AR2995 Reflections will help dispel the half-truths and outright myths that 
many believe are true about transmission lines, standing waves, antenna 
matching reflected power and antenna tuners. $20.00 


AR3118 Reflections—Software for IBM 5-1/4" $10.00 


SHIPPIN' 
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Radio Fun 


Tum your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and dump it, but you 
know you'll get a far more realistic price if you have it out where 30,000 active ham potential buyers can see it, rather 
than the few hundred local hams who come by a flea market table. Check your attic, garage, cellar, and closet shelves 


and 


t cash for your ham and computer gear before it's too old to sell. You know you're not going to use it again, 


so why leave it for your widow to throw out? That stuff isn't getting any younger! 
The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for individual (noncommer- 


cial) ads, and 80 cents a word for commercial ads. Don't plan on telling a long story. Use abbreviations, cram it in. 
But be honest. There are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your credit 
card.number and expiration. If you're placing a commercial ad, include an additional phone number, separate from 
your ad. This is a monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; 
then be prepared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help make 
a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, 70 Route 202 N, Peterborough NH 03458, and get set for 


the phone calls. 


Personalized caps, T-shirts, mugs, mouse pads, li- 
cense plates. Request free color brochure with designs. 
Donovan Deily WA3B, RD2 Box 2088A, Leesport 
PA 19533-9653. RF234 


MINIATURE POLICE RADAR TRANSMITTER 
one mile range, $45 assembled. 9025 Coldwater Rd., 
Building 100A, Fort Wayne IN 46825. RF251 
AMIGA, MACINTOSH, ATARI XL/XE/ST Ama- 
teur Radio PD Software $4.00 disk. Two-stamp SASE 
brings catalog. Specify computer! KINETIC DE- 
SIGNS HAMWARE, Box 1646, Orange Park FL 
32067-1646 RF266 


QSL SAMPLES- 50 cents. SAMCARDS, 48 Monte 
Carlo Dr., Pittsburgh PA 15239. RF275 


IBM SHAREWARE! Huge selection! $1.00 Disk! 
35-cent Specials! Catalog $1.00. PMA-RF, Box 2424, 
Scottsdale AZ 85252. RF360 


CUSTOM MADE-HAND TOOLED Leather prod- 
ucts with your initials, name, call letters. Photo’s & 
estimates available. Key rings, wallets, belts, purses, 
hanging signs, aipepeh items. GREAT GIFT. 
LEATHER & 67 Causeway Rd., West Swanze 
NH 03469. (603)352-6256. 9-4 pm. M-F ET. RF37 


MAHLON LOOMIS, INVENTOR OF RADIO; by 
Thomas Appleby, (Copyright 1967). Second printing 
available from JOHAN K.V. SVANHOLM, N3RF, 
SVANHOLM RESEARCH LABORATORIES, P.O. 
Box 81, Washington DC 20044. Please send $25.00 
donation with $5.00 for S&H. RF445 


HAM RADIO CDROMs Callbook $15.00. Plus 300 

other CDROM titles. Call (717)560-2321 for FREE 

info. KA3VXA, DISCOUNT DATA, (800) 99D-ISKS. 
RF455 


GET YOUR “FCC COMMERCIAL GENERAL 
RADIOTELEPHONE LICENSE”, Electronics Home 
Study. Fast, inexpensive! “Free” details. COMMAND 
PRODUCTIONS, D-175, Box 2824, San Francisco 
CA 94126-2824. RF460 


WANTED: SEND US YOUR QSL CARD and we'll 
enlarge and transfer it in original color to a quality 
white T-Shirt (TS2), only $12.95; or to a cap (CA-2), 
only $7.95. T-Shirts - S, M, L, XL, and XXL ($2.00 
extra). Caps, white front, mesh back in Navy, Red, 
Green, Black, White. Also Name & Call Sign Caps, 
(CA-3), ONLY $6.95, lettering in black, mesh in above 
colors. Add $3.00 minimum S$ & H or 5% of total or- 
der. PERSONALIZED PHOTO, Dept. RE, P.O. Box 
370244, West Hartford CT 06137. (203)233-7277, 
FAX (203)236-3719. RF565 


PRINTED CIRCUIT BOARDS for projects in 73, 

Ham Radio, QST, ARRL Handbook. List, SASE. FAR 

CIRCUITS, 18N640 Field Ct., Dundee IL 60118. 
RF595 


HR2510, RCI2950, CONNEX 3300, COBRA 148, 
GALAXY SATURN, plus many more kits to increase 
your modulation, $19.95. (800)536-0109. | RF615 


WANTED: BUY & SELL Ail types of Electron Tubes. 
Call (612)429-9397, Fax (612)429-0292. C & N ELEC- 
TRONICS, Harold Bramstedt, 6104 Egg Lake Road, 
Hugo MN 55038. RF620 


VHF-UHE-SHF Large SASE. VHFer P.O. Box #685, 
Holbrook AZ 86025. RF660 


FOR SALE: 3 HALLICRAFTERS RECEIVERS 
SX-7]1 less cabinet and speaker; Sky Champion com- 
plete; both $100.00 each. $53, $75.00. New tubes, 
$5.00 each. Insurance and postage prepaid. No cata- 
logs, state needs. Please send something to help with 
expenses. In 1933 { built my first Short Wave Re- 
ceivers, can I help you with yours? George E. Hoadley 
W8MTJ, GEORGIES’ ELECTRONIC SHACK, 
956 Miller Ave., Newark OH 43055. RF665 


FREE: HAM RADIO GOSPEL TRACTS, DX Con- 
tact and Christian Helps. SASE: NIGDP, RAR-OFC, 
P.O. Box 8, Harmony ME 04942. RF680 


CALL SIGN WRISTWATCH Free details. 
KC6UEC,9438 Broadway, Temple City CA 91780. 
RF740 


MILLIWATTERS: LOW BAND QRP transmitter 

plans, $1.00. EASY ASSEMBLY! CAPULET, INC., 

P.O. Box 86, Getzville NY 14068, (716) 691-8656. 
RF795 


FREE HAM GOSPEL TRACTS, SASE, N3FTT, 
5133 Gramercy, Clifton Heights PA 19018. RF960 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


HAMMOND, LA The S.E. Louisiana ARC will host their 14th an- 
nual Hammond Hamfest starting at 7:30 AM at SLU Univ. Center. 
FCC Exams. Flea Market. Set-up at 6:30 AM. Talk-in on 147.00(-). 
For info and reservations, write to SELARC Hamfest, P.O. Box 
1324, Hammond LA 70404. 

LOVELAND, CO The Northern Colorado ARC will host Win- 
ter Superfest from 9 AM-3 PM at the Larimer County Fairgrounds, 
700 Railroad Ave. FCC Exams, commercial exhibits, computer and 
radio goodies, and more. Reserve tables from Jeanene Gage NOYHY, 
(303) 351-7327. Get VE info from Trent Hays WBOHZL, (303) 484- 
8315. For general details, call Randy Long WBO6AVV, (303) 226- 
1529. Talk-in on 145.115 (-100). 

ST. JOSEPH, MO The 5th annual Northwest Missouri Winter 
Hamfest will be held from 9 AM-4 PM at the Ramada Inn, I-29 
and Frederick Ave. Special Hamfest rates. Sponsors: Missouri Val- 
ley ARC, Green-Hills ARC and Ray-Clay ARC. Talk-in on 146.85 
and 444.925. Please pre-register for the Flea Market by Jan 10th. 
Commercial exhibitors, for details write to N. W. MO Winter Ham- 
fest, c/o Gaylen Pearson WBOW, 1210 Midyett Rd., St. Joseph MO 
64506. Tel. (816) 232-8786. 


JAN 28 


GALLATIN, TN The Tennessee Valley AR Network will hold its 
5th annual Hamfest at the Gallatin Civic Center, 8 AM-4 PM. FCC 
Exams by pre-registration only. Send a completed 610 and a copy 
of license or certificate of completion to Ronnie Gilley, 512 Hill- 
side Dr, Gallatin TN 37066. Flea Market Set-up will be Fri. from 
4 PM-9 PM and Sat. 5 AM-8 AM. Talk-in on 145,13(-) and 442.600(+), 
Fri. 3 PM-9 PM, Sat. 5 AM-2 PM. Contact Bill Ferrell N4SSB, 
1120 Douglas Bend Rd., Gallatin TN 37066, Tel. (615) 452-3962 
after 5 PM. 


JAN 29 


DOVER, OH The Tusco ARC Hamfest will be held at the Ohio 
Nat’! Guard Armory, 2800 N. Wooster Ave., 8 AM-4 PM. Set-up 
at 6 AM. Talk-in on 146.730/.130. Contact Howard Blind KD8KF, 
6288 Echo Lake Rd. NE, New Philadelphia OH 44663. Tel. (216) 
364-5258. 

ODENTON, MD The Maryland Mobileers ARC will sponsor a 
Post Holiday Swapfest and Flea Market at Odenton Vol. Fire Dept. 
Hall, 1425 Annapolis Rd., 8 AM-2 PM. FCC Exams; pre-register 
with Jerry Gavin NU3D, 7801 Overhill Rd., Glen Burnie MD 21060. 
Tel. (410) 761-1423. To pre-register for tables, contact Tom Wilki- 
son KAZ0MU, 592 Eason Dr, Severn MD 21144. Tel. (410) 969- 
2639 eves. 

WHEATON, IL The Wheaton Comm. Radio Amateurs will hold 
their 28th Mid Winter Hamfest from 8 AM-3 PM at the Odeum 
Exposition Center in Villa Park IL. Call (708) 545-9950 for gen- 
eral info. Talk-in on 144.790/145.390 MHz and 222.540/224.140 
MHz. Commercial vendors please call or FAX (708) 545-9950. 


FEB 4 


ST, CATHARINES, ONT., CANADA The Niagra Peninsula 
ARC will hold their Big Event #17 Flea Market from 9 AM-2 PM 
at the C.A.W. Hall, 124 Bunting Rd. Talk-in on 147.24/.84. Con- 
tact Marg Sewell VE3HOX, (905) 680-1211. Advance payments 
can be sent to NPARC, P.O. Box 20036, Grantham Postal Outlet, 
St. Catharines, Ont. L2M 7W7, Canada. 


FEB 5 


LATROBE, PA The Chestnut Ridge ARC will hold their Ist an- 
nual Winterfest from 8 AM-4 PM at the Latrobe American Legion. 
Talk-in on 145.150 (-600). Contact Tim Bartlow KA3BKA, 213 S. 
Washington Ave., Greensburg PA 15601. Tel. (412) 834-6517. 

LORAIN, OH The Northern Ohio ARS will hold its Winter- 
fest 1995 at Gargus Hall, 1969 N. Ridge Rd. Doors open 8 AM- 
1 PM; Setup at 7 AM. Flea Market and Commercial booths. 
For tables, contact Dee Dee Ohman KAB8VTS, 4122 Bush Ave., 
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Cleveland OH 44109. Tel. (216) 398-8858. 


FEB 11 


CHARLESTON, SC The 22nd Charleston Hamfest and Com- 
puter Show will be held 8:30 AM-4 PM at Charlestown Landing 
State Park, under the dome, just off Hwy. 171. Tell the person at the 
gate you are with the Hamfest and there will be no charge to get in 
the park. Talk-in on 147,18(+), 146.835(-), 147.27(+), 146.76(-), 
147.30(+), 443.8(+), and 444.3(+). VE Exams will be given at Noon 
at St. Andrews H.S. on Wappoo Rd. Bring original and copy of 
your license, and any CSCE’s you have, two ID’s, one with a pho- 
to. Walk-in only; contact Ed KC4O00Z, (803) 871-4368; or Gary 
AC4PL, (803) 766-3440. Send advance payments to Jenny Myers 
WA4NGY, 2630 Dellwood Ave., Charleston SC 29405-6814. Tel. 
(803) 747-2324. Make checks payable to “C.A.R.S. Hamfest Com- 
mittee.” 


FEB 12 


FREEPORT, NY The Long Island Mobile ARC will host a Ham- 
fest at Freeport Armory, 63 Babylon Tmpk., 9 AM-3 PM. VHF 
Tune-up Clinic. Talk-in on 146.25/.85. Contact Neil Hartman WE2V, 
(516) 462-5549. 

MANSFIELD, OH The Mansfield Mid-Winter Hamfest/Com- 
puter Show will be held at the Richland County Fairgrounds in 
Mansfield, starting at 7 AM. Talk-in on 146,34/.94 W8WE. For in- 
fo, tables, etc. send SASE to Pat Ackerman N8YOB, 63 N: Illinois 
Ave., Mansfield OH 44905, or phone (419) 589-7133 after 4 PM 
EST. 


FEB 18 


HORSEHEADS, NY The ARA of the Southern Tier will present 
a Hamfest at the NY State Armory, 128 Colonial Dr. Indoor Flea 
Market. New Equipment Displays. VE Exams start at 9 AM. Flea 
Market tables available on a first come basis. Doors open 7 AM-3 
PM. Contact Jack Slocum, (607) 739-4866. 

SALEM, OR The Salem Repeater Assn. and Oregon Coast Emer- 
gency Repeater Inc. will co-sponsor the 1995 Salem HamFair at 
the Polk County Fairgrounds in Rickreal OR. Time: 9 AM-4 PM. 
Set up 6 PM-9 PM Fri. night and 7 AM Sat. morning. Talk-in on 
the 146.86 Rptr. Contact Evan Burroughs N7IFJ, (503) 585-5924. 
TRAVERSE CITY, MI The Cherryland ARC 22nd Annual Swap- 
N-Shop will be held 8 AM-Noon at the Immaculate Conception 
Middle School. VE Exams at 1 PM, walk-ins accepted. Talk-in on 
146.860. Contact Chuck Mellberg W8SGR, (616) 946-5312. 


FEB 19 


DAVENPORT, IA The 24th annual Davenport (lowa) ARC Ham- 
fest will be at the QCCA Expo Center in Rock Island IL. Flea Mar- 
ket. Commercial Exhibits. Talk-in on the WOBXR 146.28/.88 Rp- 
tr. For reservations or details, send an SASE to Kent Williams 
K9UQI, 4245 10th St., East Moline IL 61244. For VE Exam info, 
send an SASE to Roger Franke K9AYK, 2506 E. 29th Ct., Daven- 
port IA 52803. 

VANCOUVER, BC, CANADA The Burnaby ARC will host their 
annual Flea Market 1000Z-1400Z at Westminster Armouries, 6th 
St. at Queens, New Westminster BC. Setup at 0900 hrs. Talk-in on 
VE7RBY 145.35, or 442.85. For more info contact the Club Net 
Monday nights at 2000 local time on 145.35, or write the Club at 
Box 72012, 4429 Kingsway, Burnaby BC V5H 4P9, Canada. 


FEB 25 


BISMARCK, ND The Central Dakota ARC will hold its annual 
Hamfest at the Radisson Inn, 800 South Third St., 8 AM-4 PM. 
Talk-in on 146.85/.25, VE Exams. Ham/Computer Swapmeet. Con- 
tact Tim NOSDB, (701) 663-6620; or Mark NOFAZ, (701) 255-7658. 
LAPORTE, IN The Laporte Civic Auditorium is the place to go 
to enjoy the Laporte Cabin Fever Hamfest. This event will be spon- 
sored by the Laporte ARC, 8 AM-2 PM (Chicago time). Comput- 
er enthusiasts welcome. Talk-in on 146.610 (-131.8 PL), or 146.520 


Radio Fun 


simplex. Contact TX John @ (219) 362-1121, or SASE to P.O. Box 
30, Laporte IN 46351. : 
MILTON, VT The Radio Amateurs of Northern Vermont will spon- 
sor the Northern Vermont Winter Hamfest at Milton H.S. on Route 
7. Time: 8 AM-3 PM. Flea Market. Auction. Book Sale, more. VE 
Exams at 9 AM and 2 PM; Commercial exams at 2 PM. Tables free 
while they last. Call for large setups. Talk-in on 145.15 Rptr. Con- 
tact WB2J8J at (802) 879-6589. 


FEB 25-26 


CINCINNATI, OH The 1995 ARRL Great Lakes Div. Conven- 
tion will be held at the Cincinnati Gardens Exhibition Center, 2250 
Seymour Ave. Exhibits open at 8:30 AM Sat. and Sun. For details, 
call Stan Cohen WD8QDQ, (513) 531-1011. 


FEB 26 


LIVONIA, MI Livonia ARC will present its 25th “Silver An- 
niversary” Swap’n Shop 8 AM-3 PM at the Dearborn Civic Cen- 
ter in Dearborn, VE Exams. Talk-in on 144.75/5.35. For info, send 
a4" x 9" SASE, c/o Neil Coffin WA8GWL, Livonia ARC, P.O. Box 
2111, Livonia MI 48151, or phone (313) 261-5486. 

NEW BERLIN, WI A Swapfest and Computer Fair sponsored 
by SEWFARS, 146.820 Reptr. Soc., MACE, and The Milwaukee 
Computer Club, will be held at Kuglitsch’s Entertainment Center 
at 16000 W. Cleveland Ave. VE Exams. Reservation deadline is 
Feb. 11th. Make checks payable to SEWFARS/MACE Swapfest, 
and mail with SASE to P.O. Box 102, Delafield WI 53018. Tel. 
(414) 771-1250; FAX (414) 542-7474. Talk-in on 146.820 Rptr. 
LLBBS (414) 789-1034. 

VIENNA, VA The 19th ARRL sanctioned Vienna Wireless Soc. 
Winterfest will be held at the Vienna Comm. Center. VE Exams 
will be held on Feb. 25th. Talk-in on 146.91 and 146.685. For in- 
fo please call Christine KEAHWE, (703) 560-7399, or Jorge KE4DGQ, 
(703) 729-4711. 


MAR 4 


ABSECON, NJ The Shore Points ARC will sponsor its 13th an- 
nual hamfest, “Springfest ‘95” at Holy Spirit HS, on Route 9 (3/4 
mi. south of Route 30). Doors open at 9 AM. Setup at 7. AM. VE 
Exams registration at 9:30 AM; testing at 10 AM. Flea Market. 
Talk-in on 146.385/.985. For info write to SPARC, P.O, Box 142, 
Absecon NJ 08201. 


MAR 5 


NORTHAMPTON, MA The 11th annual MTARA Amateur Ra- 
dio Flea Market will be held at Smith Vocational School, RTE 9. 
Setup 8 AM. General admission 9 AM. VE Exams 10 AM; con- 
tact Jim WAIZUH, (413) 245-3228, or @ MTMBBS via packet. Ad- 
vance registration strongly recommended. The vendor contact is 
Jim K1MEA, (413) 527-3199, eves, before 2200 EST. 


MAR 12 


YORK, PA The 8th annual York Springfest (Ham & Computer) 
will be held at the York Fairgrounds starting at 8 AM. W5YI VE 
Exams at 8 AM. Talk-in on 146.97(-). For info and advance regis- 
tration, call (7/7) 843-7864, leave message or FAX, or write to 
York Springfest, P.O. Box 526, Red Lion PA 17356. 


MAR 18-19 


FORT WALTON BEACH, FL The Playground ARC will hold 
their 25th annual North Florida Ham/Swapfest at the Ft. Walton 
Beach Fair Grounds, 8 AM-5 PM on the 18th; 8 AM-3 PM on the 
19th. Giant indoor Flea Market. For tables, call Bud K8YNU, (904) 
243-5404, 9 AM-5 PM CDT; ot Scott KE4BFT, (904) 244-3182, 5 
PM-9 PM CDT. For RV space only, call Roberta, (904) 862-0211. 
Address all inquiries to PA.R.C., P.O. Box 873, Ft. Walton Bch. FL 
32549. 


APR 28-30 


DAYTON, OH The Dayton ARA Inc. will hold their annual 
HAMVENTION at Hara Arena. Giant 3 day Flea Market. Exhibits. 
Activities for the Non-Ham. FAX: (513) 274-8369; FAXMail (513) 
276-6934. BBS via America Online: (513) 276-6930; Keyword 
“Ham”, select “Hamvention”; License exams by appointment on- 
ly; call FAXMail or BBS for details. Mailing address Hamvention, 
Box 964, Dayton OH 45401-0964. Advance registration deadline 


is Apr. Ist for Canada, Apr. 8th for the USA. Flea Market tickets 
by advance registration only. Free bus service will be provided be- 
tween Hamvention, Air Force Museum, Salem Mall and Forest 
Park Mall parking areas. Please call BBS or FAXMail for info. 


SPECIAL EVENT STATIONS 


- JAN 28 


SAN DIEGO, CA Challenger Jr. H.S. ARC will sponsor Station 
KI6YG to commemorate the 9th Anniversary of the Space Shuttle 
Challenger tragedy. Operation will be on or near 14.250, 21.350, 
and 28.350. For a special commemorative QSL card, send QSL 
and SASE to Challenger JHS ARC, 10810 Parkdale Ave., San Diego 
CA 92126; or Frank Forrester KI6YG by callbook address. 

YANKEE SPRINGS, MI The Barry County ARES Team, a div. 
of the Barry Comm. Network, will operate KG8KL 1300Z-1800Z 
in conjunction with the 14th annual Gun Lake Winterfest. Opera- 


‘tion will be in the General portions of the 80, 40, and 20m bands 


and, if conditions permit, 15m. Novice CW portions of the 80 and 


40m bands, and Novice voice portion of the 10m band will oper- — 


ate if conditions allow. For a certificate, QSL with #10 envelope 
and return postage to either N8ZSG, 89 Woodstrail, Delton MI 
49046 or KG8KL, 118 S. Hanover, Hastings M1 49058. 


FEB 3-5 ; 


SAN PEDRO, CA The United Radio Amateur Club will com- 
memorate the 50th Anniversary of the ST695 Angels Gate tug boat 
by operating Station K6AA 10 AM-8 PM Fri., 7 AM-8 PM Sat., 
and 8 AM-5 PM Sun., local time, Operation is planned for 10m 
SSB, 15m CW and SSB, 20m CW and SSB, and 40m CW and SSB. 
Write URAC, Los Angeles Maritime Museum, Berth 84, Foot of 
Sixth St., San Pedro CA 90731. 


FEB 11-12 


WEST PALM BEACH, FL A Fox Hunt will be sponsored by the 
West Palm Bch. ARC, 1400 UTC-2000 UTC Feb, 11th and 1700 
UTC-1900 UTC Feb. 12th. This event is open to all interested-par- 
ties, licensed and unlicensed. To register, send $1.00 donation and 
registration request to Fox Hunt, c/o Dick Schofield KE4CGQ; Sam 
Falco KD4VGI; or Dennis Hamilton AD4PS, P.O. Box 6834, West 
Palm Bch. FL, 33405-6834. Feb. 10th is the registration deadline. 
Obtain official WPBARC Fox Hunt Logs from KE4CGQ, KD4VBI, 
or AD4PS at the address above. 


FEB 18-19 


MT. VERNON, VA The Mt. Vernon ARC will operate Station 
N4BV from 1600Z-2000Z both days, to commemorate George 
Washington’s birthday. The station will be located on Washington’s 
Mt. Vernon Estate. Frequencies: Lower General 80m-15m phone 
and CW subbands, Novice 10m phone subband, and 2m packet @ 
WA3TAIMD.USA.NOAM. For a certificate, send QSL and a 9" 
x 12" SASE to Steve Schneider WB4EEA, 8602 Cushman Place, 
Alexandria VA 22308. 


FEB 25-26 


GLENVIEW, IL The Lake County (IL) RACES/ARES Group 
will operate NOUS from 1500Z Feb. 25th-2100Z Feb. 26th, ob- 
serving the end of flight operations at Glenview Naval Air Station 


(after 58 years of naval air service). CW - 3.580, 7.035, 14.030, 
21.140; Phone - 3.880, 7.280, 14.280, 21.320, 28.430; OSCAR © 
10/13 satellite 145.910; Packet 145.03. For a certificate, send QSL ~ 
and a 9" x 12" SASE to Lake County RACES/ARES, 1303 North 


Milwaukee Ave., Libertyville IL 60048. 


GRANDE PRAIRE, ALBERTA, CANADA Members of the — 


Peace Country ARC will operate CQ6ARC from the site of the 


1995 Canada Winter Games, Operation will be from 1700Z-2300Z _ 
each day, around 14.240 MHZ(+/-); also, Satellite AO-27 and FO- — 
20, as conditions permit. For a certificate, send QSL and a9" x 12" — 
SASE to CG6ARC, P.O. Box 767, Grande Prairie, Alberta, — 


Canada T8V 3R5. 
VIRGINIA BEACH, VA The Virginia Beach ARC will operate 


WA4TGF 1400Z Mar. 25th-2000Z Mar. 26th, to commemorate the 
104th Anniversary of the NORWEGIAN LADY. CW - 10 kHz up ~ 
from the bottom of the Novice subbands; Phone - 3.880, 7.280, — 


14.280, 21.280, 28.363, and 146.550. For a certificate, send QSL 


and SASE to VBARC, P.O. Box 62003, Virginia Beach VA 23462. 
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| What You Missed in 
75 Amateur 
Radio Today 


APE Te 


POT ene oS 


If you haven’t read the January issue 
of 73 Amateur Radio Today, here’s some 
of what you’ ve been missing: 

¢ We’ ve got some hot home-brewing 
projects for you, including a “tripole” 
antenna by Dave Brown W9CGI. This 
antenna is really three dipoles that will 
get you up and running on 80, 40, and 
30 meters at a very reasonable cost. 
Plus, this baby loads up fine on 160 
meters too. 

¢ The Pyramid antenna, also by Dave 


Why Militant Gays Hate 73 Magazine 


Brown W9CGI, is a 
10 meter workhorse 
constructed of PVC 
pipe. It steers like a 
yagi, but performs 
better! 

* Robert B. Whitaker 
KISPG shows you a 
low-tech and inex- 
pensive solution for many receiver 
situations utilizing surplus GE Progress 
Line receiver strips. This article shows 
you where to look for these radios and 
how to easily convert them for ham 
applications. 

¢ If you’ ve ever wanted to key a trans- 
mitter via receiver audio, without per- 
forming major surgery to your rig, you’ ll 
want to read “PTT Control from Receiver 


Audio” by Roland Burgan KB8XI. This - 


circuit is éspecially useful for putting 


together base/mobile/portable repeater or 
remote operations. 

73 always brings you the best reviews, 
and January is no exception. Enjoy a sim- 
ple-to-operate full-featured HF rig in the 
Yaesu FT-840. Arnie Johnson NIBAC 
puts this rig through the paces. 

¢ The MFJ-1796 Multiband Vertical 
Antenna might spruce up your base sta- 
tion. Don Johnson K7UGQ reveals a lot 
of antenna in a very small package. 

¢ How about headphones? Gordon West 
WB6NOA takes a listen to the Heil Head- 
sets with boom microphone. 

You expect the best columns in 73, and 
we won’t let you down! 

e In “Hamsats,” Andy McAllister 
WASZIB takes us on a tour of the 1994 
AMSAT Annual Meeting and Space Sym- 
posium. Take a look a the latest in ham 
satellite technology! 


¢ Michael Bryce WB8VGE helps you 
home-brew a buck-boost regulator in this 
month’s “QRP.” Mike adds other helpful 
tips for low power operation including 
modifications for NorCal 40 and MFJ 
QRP rigs. 

¢ Take a field trip to the Franklin 
Institute Science Museum with Carole 
Perry WB2MGP in January’s “Hams with 
class.” Over a million visitors per year 
visit this Philadelphia landmark, which 
is also home to amateur radio station 
W3TKQ. 

You should read the January issue, and 
every issue of 73 Amateur Radio Today! 
Order now and save $15 off the cover 
price. You’ll receive a one-year 
subscription (12 issues in all) to the best 
ham magazine money can buy, for just 
$19.97. For instant service call toll-free 
(800) 289-0388. Do it today! 


‘Militant gay activists are angry over Wayne’s editorials taking them 
to task for suing the ARRL because the League refused to carry ads in 
QST soliciting membership in their gay ham group. Wayne has made 
it clear in his editorials that he thinks ham suers are ham sewers and 
the lowest of the low. “This is a hobby, so let’s let the lawyers make 
their money elsewhere,” he says. He also believes in the freedom of 
the press, and part of that is the right of publishers to decline any ads 
without having to give a reason. The gay group had previously pre- 
sented Wayne with their appreciation award for running their ads in 
The 

The first thing most 73 subscribers read every month is Wayne’s ed- 
itorial, where he calls a spade a spade. His editorials not only discuss 
every aspect of amateur radio, but he even gets you to thinking about 
_ | things like cold fusion, computers, Amelia Earhart, welfare reform, 

- school reform, health care reform, politics, religion, and so on. The 
operative here is that he gets you to think. When’s the last time that 
happened? 


Other Benefits 


If you check out the other ham rags you’ ll find that 73 not only pub- 
lishes more new equipment reviews than they do, it publishes them 
months earlier. You do want to know what users think of the new 
stuff, don’t you? One of the more fun aspects of hamming is buying a 
new piece of equipment and putting it on the air. 

Then there’s your need for a reference library when you get interest- 

_ | edin some new aspect of the hobby. Suddenly you want to find out 

_ | everything you can about packet, ATV, SSTV, or our many 

_ | ham satellites. That’s when the value of your ham reference 1 
library becomes important. And since 73 covers every ham 
interest, not mainly contests (like CQ) or club news (like I 
QST), your back issues are a gold mine. ; 

Yes, Wayne can be a nag, trying to get you out of your rut, ! 
or to lose weight or stop smoking so you’ ll live longer (and I 
happier). Rag-chewing is fine. So’s making 30-second totally I 
sterile DX contacts just so you can collect a QSL card. Or I 

_ beating your brains out in contests. But our hobby has much f 
more than that to offer and Wayne will be after you to try I 
something new. I 
If you haven’t discovered the fun of building stuff you’ ve i 
got a whole new experience ahead of you. 73 publishes more : 
I 

I 

I 

1 

I 

! 

i 

i 

I 


e More New Equipment Reviews 
e More Construction Projects 

e Endless Green Editorials 

e DXing—DXpeditions—CW 

e RTTY—Packet—Repeaters 

e Contests—Antennas 

e Satellites—QRP—AMTOR 

e Clover—Certificate Hunting 

e Even More Antennas 

e Weather Satellites 

e Ham Politics—Club Activites 
e Microwaves—Test Equipment 
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Subscribe Now! 


Send this form or call 
800-234-8458 
or Fax 603-924-8613 


NAME YOUR CALL 


ADDRESS 


CITY 
(I ves! Sign me up for a year of 73 Amateur Radio Today for $19.97 
_] Heck, sign me up for 73 & Radio Fun for $30.00 a year 

Cy Check LMC Qj Visa CO) AMEX 


| simple home construction projects than all the other ham rags STATE zIP 

| combined. There are a ton of wonderful ham kits being of- 
fered these days, making it easier to get the parts you need to 
build things at home. 

So there you have it. Thought-provoking (or just plain pro- 
voking) editorials, lots of construction articles, a ton of anten- 
na projects, and more equipment reviews than any other mag- 
azine. You’ll never be short of interesting things to talk about 
on the air if you subscribe to 73. Procrastination is the thief of 

fun, so put your credit card number on the subscription form 


and send it in, or call the 800-number. Let’s get started. 


G9501G995 


Card# Exp. Date 


73 - Radio Fun 70 Route 202N « Peterborough, NH 03458-1107 I 
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new products 


SOFTWARE SYSTEMS 
CONSULTING 

SSC has begun shipping version 4.0 of 
the PC GOES/WEFAX software/hardware 
system. PC GOES/WEFAX 4.0 is for the 
IBM PC and compatible computers and 
allows users to receive and process weath- 
er satellite pictures directly from weather 
satellites on VHF, microwave, or from short- 
wave frequencies. 

The package includes a radio facsimilie 
modem that connects to the PC serial port 


ADVANCED ELECTRONIC 


AEA has announced delivery of Log Win- 
dows 2.0. Logging, rig control, and DX clus- 
ter monitoring with award tracking and re- 
porting—it’s all part of AEA’s newest Log 
Windows 2.0. 

This new version is compatible with PC 
PackRatt for Windows version 2.0 as well. 
Antennas can be tuned to the short path, long 
path, or any other direction with the simple 
click of a mouse. A new database browser al- 
lows you to sort and print logs by any crite- 
ria. Users can also enjoy on-line Callbook 
databases at any time. 

There are additional features to this prod- 
uct far too numerous to mention. The sug- 
gested retail price for Log Windows 2.0 is $99. 
Upgrades are available. For more information 
or to order, visit your favorite dealer or con- 
tact Advanced Electronic Applications, Inc., 
P.O. Box C2160, Lynnwood, WA 98036; (206) 
774-5554, FAX (206) 775-2340. Or circle Read- 
er Service No. 203. 


MFJ VHF DATA RADIO 
Sd STAT 


MODEL MFL8621 


The new MFJ-8621 Data Radio will mon- 
itor “packet only” on your favorite packet 
channel for continuous 24-hour-per-day du- 
ty. It won’t stop monitoring packet unless 
you want it to. 

This new radio is a 2 meter FM data re- 
ceiver that will run all data rates through 
9600 straight out of the box. 
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and to the radio receiving equipment, image 
processing software, a comprehensive 
300-page manual, broadcast schedules, an 
orbital prediction system, and a tutorial 
audio cassette. 

The suggested retail price for the package 
is $250. For more information or to 
order visit your favorite dealer or contact 
Software Systems Consulting, 615 S. 
El Camino Real, San Clemente, CA 92672; 
(714) 498-5784. Or circle Reader service 
No. 202. 


APPLICATIONS 


Simply attach a TNC cable, antenna, and 
12 VDC supply and you’re receiving high- 
performance error-free packet. The unit is 
priced at $119.95. For more information or 
to order contact MFJ Enterprises, Inc., P.O. 
Box 494, Mississippi State, MS 39762, (601) 
323-5869, FAX (601) 323-6551. Or circle 
Reader Service No. 206. 


TOOL PAK 


Tool Pak has introduced the new Tool Vest 
for the serious radio amateur. The Tool Vest 


is designed for the worker who wants all his - 


tools conveniently available without com- 
promising safety. The Tool Vest easily fits 
over clothing, adjusting to a wide range of 
sizes with four expandable side release buck- 
les. It is particularly well suited for work- 
ing in high places. 

20 front pockets organize those tools you 
always need. One large rear pocket is ac- 
cessable from both sides. Bright panels front 
and rear aid visibility. 

The Tool Vest is priced at $54.97. For 
more information visit your favorite dealer 
or contact Tool Pak, 7307 82nd St. Ct., SW 
Tacoma, WA 98498, (206) 584-4914, FAX 
589-1091, (800) 258-8458. Or circle Read- 
er Service No. 207. 


Radio Fun 
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AZDEN 


Enjoy true 9600 baud packet radio on 
440 MHz with Azden Corporation’s newest 
35-watt digital packet radio, the PCS-9600D. 

_ The PCS-9600D transceiver incorporates 
all the special features required by high- 


SESCOM 


SESCOM, Inc. has released its new 1995 
Constructor’s Catalog. This updated and ex- 
panded booklet features new and innovative 
electronics packaging solutions along with 
hard-to-find items. It also serves to intro- 
duce SESCOM’s two newest prod.uct lines. 

The RACKEM ’N’ STAKEM Series is a 
comprehensive line of half-rack-sized box- 
es, racks and mounting accessories. 

The BOX-IT System is designed to make 
constructing easy and fast. BOX-IT boxes 
are available in many sizes and panels are 
cut to assorted sizes and simply slide into 
the boxes’ rail system. These common hole 
sizes and patterns are prepunched to elimi- 


_| nate work for the builder. A variety of com- 


ponents are also available for small-quanti- 
ty purchases. 

For more information or to receive a cat- 
alog contact SESCOM, Inc. 2100 Ward Ave., 
Henderson, NV 89015-4249; (702) 565- 
3400, FAX (702) 565-4828. Or circle Read- 
er Service No. 204. 


AMATEUR RADIO EDUCATION 


Amateur Radio Education, a new com- 
pany specializing in software products, 


TOWER JACK 


Hams know that taking down tower sec- 
tions can be a backbreaking chore. You don’t 
have to go it alone anymore with the intro- 
duction of the new Tower Jack product. 

This sturdy device will help you disman- 
tle tower sections whether you’ re up 15 feet 
or 150 feet. Pictured here is Tower Jack’s 
inventor Jeanene NSUHL with OM Kenny 
WBSJLZ, demonstrating her new patented 
tool. 

The Tower Jack is priced at $49 retail, 
$36 ham net. For more information or to 
order contact Tower Jack, P.O. Box 82321, 
Baton Rouge, LA 70884-2321; (504) 924- 
7708. Or circle Reader Service No. 201. 


speed packet radios. The rig 
features 35-watt high 


band IF, wide frequency range 
from 430-450 MHz and 
solid-state diode TX/RX 
switching. A full TouchTone 
microphone is included for 
voice operation when 
needed. 

The unit is priced at $649. 
For more information or to order visit your 
favorite dealer or contact Azden Corpora- 
tion, 147 New Hyde Park Road, Franklin 
Square, NY 11010; (516) 328-7500, 
FAX (516) 328-7506. Or circle Reader Ser- 
vice No. 208. 
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announces Ham University, anew Windows 


program for learning amateur radio theory 
and Morse code for all license levels. An 
interactive game called Pentode makes learn- 
ing the code and speedbuilding fun. 


The program uses Hyper-Text help files _ ) 


to assist the student in better understanding 
the theory behind each question and answer. 
System requirements are a 386 computer or 
better, Windows 3.1, DOS 5.0 and a sound 
card for the Pentode Morse code game. 
For more information contact Amateur 
Radio Education, Inc., 19302 Pauline 
Lane,Huntington Beach, CA 92646; (714) 
968-0042, FAX (714) 965-1016, Internet 


power output, 20 kHz wide- © 
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BGREGG@CALSOFT.COM. Or circle — 


Reader Service No. 205. 
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General Chairman, Ken Allen, KB8KE 


Asst. General Chairman, Dick Miller, NSCBU 


* Giant 3 day Flea Market * Exhibits * Activities for the Non-Ham 


When and Where 
April 28, 29 and 30, 1995; Dayton, Ohio at Hara Arena 


Communications 
FAXMail (information sent to you via FAX): (513) 276-6934 


BBS via America Online: Keyword “Ham”, Select “Hamvention” 
PHONE: (513) 276-6930. For fast response, please obtain 
the committee Voice Mail box numbers via FAXMail or BBS. 
FAX (incoming): (513) 274-8369 

MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964 
Special Services 

Lodging information and special award nomination forms are in 
our 1994 Program. Call FAXMail or BBS for more information. 


License Exam by appointment only. Call FAXMail or BBS for 
details. 


Deadlines 

In order to have time to return tickets to you, we must have 
advanced reservation orders postmarked not later than 

April 8 (USA) or April 1 (Canada). Tickets will not be mailed 
before January 15th, 1995. Ticket requests that are received 
AFTER the deadline will be processed and HELD for pick-up 
at Hara Arena. Tickets can be picked up beginning 
Thursday, April 27 at 8:00 a.m. 


Flea Market 

Flea Market Tickets (valid all 3 days) will be sold INADVANCE 
ONLY. No spaces sold at gate. A maximum of 3 spaces per 
person (non-transferable). Electricity is available in a portion of 
the last Flea Market row for $40 additional per space. Rental 
tables and chairs are not available in the Flea Market. Vendors 
MUST order an admission ticket for each person when ordering 
Flea Market spaces. Please send a separate check for Flea 
Market space(s) and admission ticket(s). Spaces will be 
allocated by the Hamvention committee from orders received by 
February 1. Please use 1st class mail only. 


Notification of Flea Market space assignment will be mailed by 
March 15, 1995. Checks will not be deposited until after the 
selection process is complete. Please indicate in the box below 
if you would like to attend regardless of Flea Market space 
assignment. 

Free bus service 

Free bus service will be provided between Hamvention, Air Force 
Museum, Salem Mall and Forest Park Mall parking areas. We 
are investigating ways to improve service to hotels. Please call 
our BBS or FAXMail for specific information. 

Returned Checks 

A $20 service charge will be assessed on all returned checks. 


L HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. | 
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How Many 
Advance Registration — es 
Enclose check or money order for amount indicated in Grand Banauet @ $23.00" $ 
U.S. dollars and type or print your name and address clearly. Alternate Activities 
Make checks payable to: Saturday Luncheon __—_— @ - $9.00 $ 
Dayton HAMVENTION Mail to - Sunday Luncheon @ $8.00 $ 
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 Flea Market _____$35/1 space 
‘ (Max.3 spaces) $70/2 adjacent 
Flea Market tickets Please check one and enclose two checks. $160/3 adjacent $ 
‘J Send admission tickets only if flea market space(s) assigned. Electricity add _$40.00/space $ 
©) Send admission tickets regardless of flea market space assignment. | Covered tent _____$230.00 ea. ee 
Total $ 
Name Call 
Address 
: : A * $15.00 at door 
yee ee lee ee *$95,00 at door, if available 
: oe Admission ticket must be 
Daytime Phone # ( ) Evening Phone # ( ) Se Ge esc een ordered with flea market spaces 


TH-/9A (Deluxe) 


FM DUAL SANDER 


Information at your fingertips. Everything you need to know about operating the new 

TH-79A(D) FM dual-bander (144MHz/440MHz) can be viewed in its unique dot-matrix LCD 
- with alphanumeric display. No need for the manual. In addition to this innovative guide 
function, the TH-79A(D) sports a user-friendly menu system, providing easy access to the 
many powerful features of this slim-line handheld transceiver. Such as 82 non-volatile 
memory channels with ID, DTSS and page functions, and a DIMF memory function 
for auto-dial operation. Full-crossband duplex operation is available, as is the ability to 
receive two frequencies on the same band (VHF+VHF or UHF+UHF) simultaneously. 
And thanks to the FET power module, long hours of operation are possible on one charge. 
With the TH- EDAD) transceiver technology enters the 21st century: 


KENWOOD COMMUNICATIONS CORPORATION 

AMATEUR RADIO PRODUCTS GROUP 

P.O, BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745 

Customer Support/Brochures (310) 639-5300 

94ARD-1071 *Repair Locations/Parts (800) KENWOOD eBulletin Board Service (BBS) (310) 761-8284 


KENWOOD ELECTRONICS CANADA INC. 


6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


“Specifications guaranteed for Amateur bands only. 
**Permits required, Specifications guaranteed for Amateur bands only. 


KENWOOD 


